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I . EXECUTIVE SUMMARY 


1 . 1 Nature and Purpose 

Previous studies in the area of project management have 
tended to focus on a few select variables; being concerned 
with single types of projects; and utilizing relatively small 
sample populations. The result of this is that the studies 
are fragmentary, many are redundant, and that while many 
particulars have been studied little has been done in the 
way of formulating a complete theory of pro j ect_ effective- 
ness . 

In general, research methodologies may be selective, 
following the "other things being equal" philosophy, or 
wholistic, attempting to explain multi-dimensional phenomena. 
Utilizing the selective philosophy, statements have been made 
and theories constructed concerning project effectiveness. 
Following the contrary philosophy, a whole new set of 
questions arises. So treated, there is a paucity of truly 
wholistic theory, and the need for meaningful statements. 

For such reasons, the objective of this study was not 
restricted to the investigation of selected variables, but 
designed to include as many variables as possible — within - 
reason — which are important to project effectiveness. 
Specifically, the purpose of this study was to determine the 
interactions of numerous project characteristics with partic- 
ular reference to project performance. 


1 
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1 . 2 Methodology 

To obtain the data necessary to fulfill this purpose, a 
detailed questionnaire was developed containing 206* response 
items . The instrument was designed to include those variables 
which had been indicated by previous research as determinants 
of success; those suggested as determinants during interview 
and pretest stages; and those suggested by general management 
theory and research. 

The instrument was directed to 3408 individuals who had 
had direct project management experience. The survey was re- 
stricted to a single, recently completed project in which the 
respondent had been directly involved. 

The 646 usable responses represented a variety of indus- 
tries (34% manufacturing, 22% construction, 17% government, 
and 27% services, transportation and others) . The respondents 
themselves had been directly involved in the particular pro- 
ject they chose to describe in their questionnaire. Of the 
total sample, 50% had been the project manager, 31% had been 
in other positions on the project team, and another 10% had 
been the project manager's superior. About one-third of the 
projects were described as being public in nature, and the 
remaining two-thirds as being in the private sector. The 
types of contracts or agreements involved included cost plus 
fixed fee(32%) , in-house work orders (28%), fixed price (21%), 
and fixed price with incentive (14%) . The major activity or 

*The instrument contained 177 items; the remaining 29 were 
derived from combinations of the reported data. 
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end product involved in the projects included construction 
(43%) , hardware or equipment (22%) , new processes or software 
(14%) , and studies, services and tests (11%) . 

1. 3 Analysis 

To achieve the purpose of the study the data were 
analyzed in seven ways. These analyses were conducted in two 
major partitions: the first utilizing raw data, the second 

utilizing factored data. With the raw data, variance, corre- 
lation, and factor analysis techniques were used. One of the 
results of a factor analysis is a set of factor scores. With 
these factor scores, variance, correlation, regression, and 
path analysis techniques were used. 

The various statistical analyses yield immediate con- 
clusions regarding determinants of project success. More 
important, however, are conclusions based upon the analyses 
when considered collectively. When so considered, more general 
and more important conclusions can be formulated. In this 
chapter such conclusions are presented. 

1. 4 Complexity 

A significant aspect of this study has been the large 
number of statistically significant relationships uncovered. 

Of the 206 individual questionnaire items, 82 were found to 
be correlated with success at the .001 level? 18 were signi- 
ficant at the .01 level; and an additional 16 were signifi- 
cant at the .05 level. While this does not, in and of itself, 
describe the extent to which the various items affect success, 
it does tell us that they are related to success in some way. 
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Utilizing the correlation coefficients as indicators of 
the strength of relationship, 15 items were found to strongly 
affect success, 34 tended to affect success, and 25 appeared 
to be associated with success. 

In an attempt to simplify the data, factor analysis was 
utilized. Normally, factor analysis yields only a few under- 
lying dimensions of the data being studied. In this analysis, 
however, 32 independent and significant factors were uncovered. 
Correlation analysis indicated that all but two were signifi- 
cantly related to success. Multiple regression illustrated 
the multi-variate nature of success and path analysis de- 
lineated the interactive nature of these factors as deter- 
minants of success. 

Based on the number of significant relationships un- 
covered, it is concluded that: 

Project Management is a complex mechanism 
containing numerous variables of signifi- 
cance to project success . There is no 
simple approach to insure project effec- 
tiveness . Many factors contribute to 
project success. 

The most convincing direct proof of this conclusion was 
shown in the multiple regression analysis (Section 4.33) , in 
which project success was treated as the dependent variable 
and all the other factors were treated as independent vari- 
ables. This analysis showed that at least seven factors made 
significant, independent contributions to project success, 
clearly indicating that a successful project outcome is 
multiply caused, not simply caused. 

The multiple regression revealed that, with rare excep- 
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tion, the determinants of project success were management 
factors, things which management had the potential ability 
to influence, such as Coordination and Relations, Adequacy of 
Project Structure and Control, . Success Criteria Clarity and 
Concensus and (minimization of) Competitive and Budgetary 
Pressure. This suggests that less controllable factors such 
as legal-political difficulties, the on-going nature of the 
parent organization and the behavior of the client need not 
necessarily be fatal obstacles to the success of a well- 
managed project, nor are they factors which can, by their 
presence or absence, make a success' of a poorly managed pro- 
ject. On most projects, then, 

a) the determinants of success are multiple 
in number, and 

b) many success determinants are factors 
which lie within the control of those 
who are managing the project. 

1.5 Success and Failure 

Given the numerous determinants of success identified, 
P-test analysis of variance was used to analyze the ways in 
which the determinants worked. It was found that the deter- 
minants could be classified into three groupings s' 

1) those which tend to cause failure; 

2) those which tend to improve success; and 

3) those which are linearly related — that .is, are 

a) capable of either improving success or 

b) contributing to failure. 

The first two groupings suggest that the presence of 
negative determinants will tend to cause failure, but that 
their absence will not be sufficient conditions for success . 
Further, the presence of positive determinants are necessary 
conditions for success, but will not insure against failure. 
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This implies that there are four possible states of 
project management, only one of which will assure that the 
potential success of a project is realized. This is depicted 
in Figure 1.1. 


Figure 1.1 
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Given the above, it is concluded that: 

To achieve the potential success- 
of a project it is necessary to both 
a) encourage positive determinants, 
simultaneous ly b) discourage 
negative determinants. 
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While this conclusion- is not particularly startling it 
is nonetheless worthy of note. It becomes more meaningful 
when considered in terms of specifics drawn from the analysis 
of the data.. For example, a high degree of team spirit on 
the project team, good coordination and- rapport between the 
project team, the client and the parent organization and 
adequate administrative, social and technical skills on the 
part of the project manager are ingredients often assumed to 
be highly related to project success. The analysis shows, 
however, that while the absence of these ingredients predicts 
project failure, their presence insures only mediocrity, not 
success. Success on the other hand, requires avoidance of 
the failure factors, plus the building in of ingredients such 
■as appropriate project team structure, adequate control pro- 
cedures and a commitment to budgets, schedules and performance 
goals that is shared by the client, the project team and the 
parent organization. The situation is analogous to Frederick 
Hertzberg’ s discovery about worker performance, namely that 
certain factors, such as favorable working conditions lead to 
an absence of worker dissatisfaction, but other kinds of 
factors, such as opportunity for responsibility and achieve- 
ment, are necessary to bring about positive worker motivation. 
Our findings about the management of projects echo those of 
Hertzberg on the management of people. Both findings reveal 
the multi-dimensional nature of' the management task: many 

^"Frederick Hertzberg, "One More Time: How Do You Motivate 

Employees", Harvard Business Review, Jan-Feb, 1968. 
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positive determinants must be attained, but many negative 
determinants must simultaneously be avoided. 

1 . 6 Management Techniques 

Clearly, it must be concluded that there is no simple 
way of insuring the success of a project. In practice, how- 
ever, uni-variate approaches have been proposed. It was found, 
in this study, however, that whenever used, these often create 
more problems than they solve. 

For example, it appears that the area of project manage- 
ment is overly-fond of PERT-CPM. The analysis (see Section 
4.4), however, shows that PERT-CPM techniques contribute 
relatively little to success when compared to other deter- 
minants . In some cases , it was found that PERT-CPM techniques 
were over-used and over-detailed, creating excessive control 
and thus tending to detract from project effectiveness . In 
other cases, over-reliance on PERT-CPM occurred to the extent 
that other important considerations were being neglected, 
again detracting from potential success. 

Another example concerns the increasing emphasis within 
the Department of Defense and within many corporations on the 
creation of elaborate and detailed reporting and control 
systems for managing efforts under their direction." The 
current analysis has revealed the importance of adequate 
structure and control systems, but has also shown that ex- 
cessive systems clearly detract from success by causing 
excessive delays, red-tape, superficial reports , and in- 
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adequate information flows . 

It can be seen from such examples that over-reliance 
and over-use of any single or restricted set of project 
management techniques may likely 

1) create adverse conditions 

2} cause negative determinants to be tolerated 
rather than reduced, and 

3) cause neglect in creating the positive 
determinants necessary for achieving 
potential success . 

It is therefore concluded that: 

The usefulness of project management tech- 
niques lie in their judicious use. The 
limitations of techniques used must be 
recognized and ■ considered. Appropriate 
techniques must be used in concert. 


1.7 Project Management As A System 

Section 4.4 of the analysis is concerned with the 
development of a path model depicting the interrelationships 
3111 on g factors as they contribute to project success. The 
model derived illustrates the complexity of the project 
management system and attempts to detail the conclusion of 
Section 1.4. While the model itself is a conclusion of 
sorts, it further implies considerations of a more general 


nature . 
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1.71 Projects have long been recognized as "systems," and 
have been managed by systems concepts. Indeed, systems man- 
agement was formulated from the management of projects. How- 
ever, the current analysis indicates that the process of pro- 
ject management is itself a system. It is felt important to 
note and to distinguish between the actual project and the 
management of the project in this regard. It is concluded 
that: 

Project Management is itself a complex 
system, and only when so considered can 
optimal managerial techniques be developed 
and utilized effectively. 

1.72 As developed in Section 4.4, the path analysis supports 

the contention that there are three general groupings of vari- 
ables central to the success of projects: External, Discre- 

tionary, and Output. As these groupings are not mutually 
exclusive they form six categories of determinants : 

I. EXTERNAL factors are those over which there is 
little or no control; typically these describe 
pre-existant conditions . 

II. PROCESS/EXTERNAL factors are external or pre- 
determined to the specific project effort, but 
discretionary in the larger system. 

Ill . PROCESS factors are essentially discretionary — 
specific to the effort. 

IV. OUTPUT/PROCESS factors represent both end- 
product and facilitating characteristics. 
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V. OUTPUT factors are end-products of the specific 
project effort, they are consequent to the pro- 
cess . 

VI. The SUCCESS factor assesses the project output ♦ 


EXTERNAL 




Considering the above, it is concluded that: 

The factors affecting the success of projects 
include factors over which little or no manage- 
ment control is possible, discretionary factors 
which can be controlled either within the pro- 
ject effort itself or in the larger system, and 
end products which serve as the basis for the 
determination of degree of success. 
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1.73 In reviewing the nature of the factors included in the 
path model it is noted that the factors refer to three dis- 
tinct time periods. Factors such as "Parent Size" and "Parent 
5-Year Growth" occur prior to the commencement of a project. 
Such variables as "Initial Over-optimism" and "Buy-In Strategy" 
also refer to prior time frames. Factors such as "Start-up 
Difficulties" are determined at the commencement of the pro- 
ject. During the project such factors and variables as 
"Project Manager Authority and Influence" and "Control Tech- 
niques" are established. 

Considering the time frames associated with the various 
factors and variables, it is concluded that: 

Many determinants of success are established 
prior to the time period during which a project 
is conducted. As a result, the potential success 
of a project is partially established prior to its 
undertaking. 

1.74 Throughout the analyses many variables were identified 
which were determined by agents external to the project team. 
Among these are factors determined by the client (eg., "Client 
Contact's Authority and Influence" and "Difficulty Coordinating 
With Client"); and those determined by the parent (eg.. Bureau- 
cracy" and "Ease of Coordination") . 

Considering the parties involved with the determination 
of the various factors and variables, it is concluded that: 
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Many potentials for success or lack of success 
are partially established by parties external to the 
project team. As a result, the potential success 
of a project partially is established by agents 
external to the project team. The influence 
of the project manager and project team is 
therefore limited. 

1.8 Contingency 

The path diagram begins to provide insight into an area 
of knowledge about project management that is seriously under- 
developed: the management of projects under various conditions. 

Knowledge about the "contingency" management of projects would 
enable the practitioner to know the ways in which Project A, 
being conducted within a given environment, for a given type 
client, under a given set of conditions, should be organized 
and managed differently from Project B, being conducted within 
a different environment, for a different type of client, under 
a different set of conditions. 

What aspects of management need to be stressed under one 
set of project conditions, and what different aspects need to 
be emphasized under another set of conditions? The answers 
to this question are not yet available. Indeed, to our 
knowledge, no researcher or practitioner has yet identified 
and classified what the importantly different kinds of con- 
ditions are. While not complete or comprehensive, the path 
analysis begins to identify some of the important contin- 
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gencies and, in general ways, what kinds of management response 
would be appropriate under each. 

For example, an adverse "Legal Political Environment", 
one of the "external" factors in the path analysis , has a 
strongly negative effect on project success. However, the 
path diagram shows that legal-political difficulties affect 
success not directly, but rather indirectly, through their 
strong determining effect on such factors as "Public Relations 
Environment", "Initial Over- optimism" , "Buy-in Strategy" and 
(lack of) "Clearly Established Success Criteria". Given a 
condition of legal-political difficulties, then, the prac- 
titioner is well-advised to place special emphasis on es- 
tablishing and maintaining an effective public relations pro- 
gram, on avoidance, if possible, of the "buy-in" negotiating 
strategy, on the avoidance of over-optimism and on the es- 
tablishment of measurable, unambiguous success criteria. 

For another example, initial over-optimism tends to 
inhibit project success through its adverse effects on 
coordination with the client, internal coordination, in- 
adequate structure and control and lack of project team par- 
ticipation. These affected areas, then, would require special 
attention and emphasis, given a project which had been con- 
tracted, budgeted and scheduled over-optimistically at the 
outset . 

As a final example, the path diagram indicates that a 
project manager who finds it necessary to operate without 
clearly established success criteria would seem to be well- 
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advised to locate himself in close physical proximity to the 
project site, attempt to obtain and maintain a high degree of 
authority and influence and to make effective use of control 
techniques . 

While more complete knowledge' about the contingency 
management of projects is possible and is needed, it can be 
concluded from the present study that: 

Adverse environmental or "given" conditions 
do not affect project success directly, but 
may be seen as affecting success through 
their influence on other intervening con- 
ditions and management processes. An 
adverse environmental or given condition 
can therefore be avoided or overcome through 
astute identification of those factors which 
it does tend to affect directly, and through 
effective management action on those factors. 

1.9 Determinants of Success 

As explained in Section 3.5, various analyses were con- 
ducted, each for differing reasons. To ascertain those vari- 
ables most critical to the success of projects it was 
necessary to consider the separate analyses simultaneously 
to form such conclusions . 

It is concluded that: 

The major variables which affect the success 
of projects include: 
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Project Manager 

o commitment to project goals 
o authority and influence 
o task orientation 
o administrative skill 
o human skill 
o technical skill 

o early and continued involvement 

o participation in goal setting and 
criteria specification 

Project Team 

o capabilities 
o commitment to goals 
o participation in 
goal setting 

setting budgets and schedules 
major decision-making 
problem solving 

o early and continued involvement 
o "sense of mission" 
o structural flexibility 

Parent Organization 

o coordinative efforts 
o structural flexibility 
o effective strategic planning 
o rapport maintenance 
o adaptability to change 
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o past experience 
o external buffering 
o prompt and accurate communications 
o enthusiasm 

o project contributes to parent capabilities 

Client Organization 

o coordinative efforts 
o rapport maintenance 

o establishment, of reasonable and specific 
goals and criteria 

o change procedures 

o prompt and accurate communication 

o commitment 

o- lack of red-tape 

o prompt decision-making 

o influence and authority of contact 

Managerial Techniques 

o judicious, and adequate but not 
excessive use of planning, con- 
trol, and communication systems. 

Pre-Conditions 

o clearly established specifications and design 
o realistic schedules 
o realistic cost estimates 
o avoidance of buy-ins 
o avoidance of over-optimism 
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o favorable interface with legal-political 
environment 

o conceptual clarity 


1.10 Implications 

Based upon the previous conclusions it is apparent that 
the Client, Parent, and Project Organizations can influence 
the success of project efforts. The results of this study 
have specific implications for each of these organizations. 


1.101 Client Organization — To create positive determinants 
of success and to diminish negative determinants it is con- 
sidered that the Client Organization and/or Principal Client 
Contact should: 

o 'Encourage openness and honesty from the 
start from all participants. 

o Create an atmosphere that encourages healthy , 
but not cut-throat, competition or "liars" 
contests . 

o Plan for adequate funding to complete the 
entire project. 

o Develop clear understandings of the relative 
importance of cost, schedule, and technical 
performance goals. 

o Seek to minimize direct public participation 
and involvement. 

o Develop short and informal lines of communi- 
cation and flat organizational structures. 

o Delegate sufficient authority to the principal 
client contact and let him promptly approve 
or reject important project decisions. 

o Reject "buy-ins." 

Make prompt decisions regarding contract 
award or go-ahead. 


o 
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o Develop close, but not meddling, working relation- 
ships .with project participants. 

o Avoid arras-length relationships. 

o Avoid excessive reporting schemes. 

o Make prompt decisions regarding changes . 


1.102 Parent Organization — To create positive determinants 
of success and to diminish negative determinants it is considered 
that the Parent Organization and/or Principal Parent contact 
should: 

o Select, at an early point, a project manager with 
a proven track record of technical skills, human 
skills, and administrative skills (in that order) 
to lead the project team. 

o Develop clear and workable guidelines for the 
project manager. 

o Delegate sufficient authority to the project 
manager and let him make important decisions 
in conjunction with his key project team 
members . 


o Demonstrate enthusiasm for and commitment to 
the project and the project team. 

o Develop and maintain short and informal lines 
of communication with the project manager. 

o Avoid excessive pressure on the project manager 
to win the contract. 

o Avoid arbitrarily slashing or ballooning the 
project team's cost estimates. 

o Avoid "buy- ins." 

o Develop close, but not meddling, working rela- 
tionships with the principal client contact 
and the project manager. 


1.103 Project Organization — To create positive determinants 
of success and to diminish negative determinants it is con- 
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sidered that the Project Manager and/or Project Team should - 

o Insist upon the right to select his- own key project 
team members. 

o Select key project team members with proven track 
records in their area of expertise. 

o Develop commitment and a sense - of mission from the 
outset among project team members. 

o Seek sufficient authority and a projectized 
form of organizational structure. 

o Coordinate frequently and constantly reinforce 

good relationships with the client, the parent, 
and the team. 

o Seek to enhance the public's image of the 
project. 

o Call upon key project team members to assist in 
decision-making and problem solving. 

o Develop realistic cost, schedule, and technical 
performance estimates and goals . - 

o- Develop back-up strategies and systems in an- 
ticipation of potential problems . 

o Develop an appropriate, yet flexible and flat, 
project team organization structure. 

o Seek to maximize influence over people and key 
decisions even though formal authority may not 
be sufficient. 

o Employ a workable and candid set of project 
planning and control tools . 

o Avoid pre-occupation with, or over- reliance 
upon, one type of project control tool. 

o Constantly stress the importance of meeting cost, 
schedule and technical performance goals. 

o Generally, give highest priority to achieving the 
technical performance mission or function to 
be performed by the project end-item. 

o Keep changes under control. 

o Seek to find ways of assuring the job security 
of effective project team members. 
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o Plan for an orderly phase-out of the project. 

-*••104 Future Research — The primary purpose of this research 
was to investigate the determinants of project success in 
non-NASA projects. While many determinants of project mission 
success were identified, a somewhat unsettling finding was 
that effective cost performance was not uniformly associated 
with mission success. In fact, the data revealed that 
mission-successful projects more often than not show a cost 
overrun, often a very substantial one. Questionnaire data 
provided by respondents during the study (most of whom were 
project managers) showed, furthermore, that project success 
tends strongly to be defined as adequacy of technical per- 
formance and not as adequacy of cost performance. Factor 
analysis of the data revealed that technical performance 
and cost performance were independent factors ,__with only 
technical performance being strongly and positively related 
to overall project success. 

Although the study covered a wide range of project 
types, ranging from construction projects to software de- 
velopment,. the phenomenon uncovered, namely the low priority 
given to cost performance, is one of particular note for those 
managers who are becoming increasingly concerned about find- 
ing ways of improving cost performance without downgrading 
confidence in mission success . 

While it tended to be true that cost overruns were 
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associated with mission-successful projects, this was not 
universally the case. The large existing data bank, con- 
taining quantified descriptions of more than 670 ' projects , 
includes many projects which were both mission-successful 
and cost-control effective. It appears reasonable, there- 
fore, that future research be conducted to determine those 
organizational factors and managerial actions that differ- 
entiate projects which are both cost and mission effective 
from those that are not. 

To further the understanding of factors leading to 
combined cost-mission effectiveness of project management, 
and to facilitate the transfer of this knowledge into im- 
proved practices, future research should be conducted with 
the following kinds of questions in mind: 

1. What mix of organizational and management factors 
leads to mission success on projects where costs 
are effectively controlled? What is the relative 
importance of each of these factors and what im- 
portant interrelationships exist between these 
factors? 

2. What factors most commonly lead to cost overrun 
and upon what do these factors, in turn, depend? 
Which of these factors are most readily subject 
to management control? In what ways can the 
‘’givens" (relatively uncontrollable factors 
which tend to have adverse effects on costs) be 
dealt with effectively? What organization 
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designs and management strategies were employed 
on projects which did not show cost overruns 
despite adverse circumstances? 

3. What are the differences in organizational and 
management profiles among projects which have 
each of the four outcome patterns. A, B, C and 
D shown below? 




Mission 

Success 



High 

Low 

Cost Control 

High 

A 

C 

Effectiveness 

Low 

B 

D 


A comparison of outcome patterns A, B and C will 
be of particular importance to future research 
efforts since the aim would be to' distinguish 
project management techniques which lead to 
combined cost and mission success from those 
which lead to mission success at the expense 
of cost overrun on the one hand,- and cost 
performance at the expense of mission success 
on the other. 

Research conducted by methods designed to answer the 
above questions and to reveal determinants and interrela- 
tionships which were not anticipated by the present analysis 
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will yield a revised model having direct policy and action 
implications for the management of both NASA and non-NASA 
programs and projects. 



II. PERSPECTIVES ON PROJECT MANAGEMENT 

Recent literature in the field of project management 
includes the usual prescriptive articles, individual case 
experiences, and some research reports. Even the systematic 
research studies tend more often than not to be limited to 

of projects in particular industries or governmental 
agencies. Moreover, most project management research has 
ignored external environmental factors in searching for ex- 
planations of project success or failure. The present study 
has attempted to reach conclusions of more general value by 
including projects from a wide range of settings as well as 
by including an array of environmental variables. 

2 . 1 Selected Variables Affecting Project Success 

The present study owes much to those previous researches 
which, taken as a whole, indicate the large quantity and 
variety of variables which can affect project success. The 
multiplicity and wide ranging nature of the determinants of 
project success is shown clearly by the following examples 
of determinants identified by previous researches. For each 
example, the success determinant is listed in the left-hand 
column and a brief summary of the research is given in the 
right-hand column: 

Type of Project Organization Projects in which administrative 
(for R&D work) 

personnel report to the. project 
manager are less likely to have 
cost or schedule overruns. 1 

_ Donald G. Marquis and David M. Straight, Organizational 
Factors in Project Performance , Washington, D. C. : National 

Aeronautics and Space Administration, July 25, 1965. 
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T YP e Project Organization "...A hybrid form is the best 
(for R&D work) 

possible option. Total project 
organizations or functional 
organizations are inferior to 
the compromise form in which 
there is a small project team 
and more than half of the tech- 
nical personnel remain in their 
functional departments. Such 
an organization is more likely 
to achieve technical excellence, 
and, at the same time, to meet 
the cost and schedule deadlines." 2 

Combinations of "A functional organization that 

Structure and Tools 

(for R&D work) does not use PERT and does a great 

deal of subcontracting is more 
likely to overrun its cost and 
schedule deadline. A project 
team which uses PERT and does 
very little subcontracting should 
have no trouble meeting its 
deadlines . 

However, we also discovered that 
projects organized on a functional 

2 

Donald G. Marquis, "A Project Team & PERT = Success. Or 
Does It?" Innovation , Number Five, 1969, pp. 26-33. 
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basis produce better technical 
results. This would indicate that 
the best organization for R&D 
efforts is a basically functional- 
structure,, with a small pro- 
ject team that uses PERT or some 

other sophisticated planning 
3 

technique. " 

Additional work by Rubin and Seelig indicates that with 
respect to: 

Competitive Environment "...Sole source projects achieve 

(for R&D work) 


Priority Assigned 
(for R&D work) 

Experience of 
Project Manager 
(for R&D work) 

Subcontracting 
(for R&D work) 


higher levels of technical per- 
formance than competitive pro- 
jects . " 

"...The higher the level of 
(internal) priority the better 
the technical performance.” 5 

"...Level of experience has no 
direct effect on performance."® 

"The more you subcontract, the 


3 Ibid. 

4 Irwin M. Rubin and Wyckham Seelig, "Experience as a Factor 
in the Selection and Performance of Project Managers", IEEE 
Transactions in Engineering and Management , Vol . EM-14 ,HNo 7 3, 
September, 1967. 

5 Ibid. 

6 Ibid. 
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lower the technical performance 
of the project. Contrary to our 
expectations, percent subcontract 
is unrelated to cost and schedule 

7 

performance. 

Anthony found that with" respect to: 

Implementation of Controls "There is no necessary relation 

(in industrial research 

organizations) between the type of control 

devices that are used and the de- 
gree of control that actually 
exists. The effectiveness of 
the device depends as much upon 
the way it is used as upon the 
device itself."® 

Teamwork "Lunar Orbiter benefited from a 

(unmanned NASA projects) 

strong sense of teamwork within 
both the customer and contractor 
organizations and in their rela- 
tions with each other. Surveyor 
was handicapped by the lack of 
an equivalent sense of teamwork, 
particularly in the early years 
of the program. Senior management 


Irwin Rubin, "Factors in the Performance of R and D 
Projects", 20th National Conference on the Administration of 
Research, Denver: Denver Research Institute, The University of 

Denver, p. 69. 


R. N. Anthony, Management Controls in Industrial Research 
Organizations , Boston: Harvard University Graduate School of 


Business Administration, 1952. 
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was committed to full support of 
the Lunar Orbiter project and was 
personally involved in overall 
direction as both the 'NASA field 
center and in the prime con- 
tractor's organization. There 

was far less support and involve- 

9 

ment m the case of Surveyor." 

Maintaining Original "The Lunar Orbiter experience 

Objectives 

(unmanned NASA projects) bears out the positive value of 

commitment throughout all organi- 
zations involved in a project to 
fulfilling objectives within a 
set time and specified resource 
limits. Lunar Orbiter managers 
were dedicated to^building and 
flying the original hardware 
design while restricting change 
to the minimum. The Surveyor 
and Centaur experiences , con- 
versely, illustrate that' if you 
do not control change , you can 
expect schedule 'delays and cost 
escalation . 


^Erasmus H. Kloman, Unmanned Space Project Management - 
Surveyor and. Lunar Orbiter , a Report Prepared by the National 
Academy of Public Administration and sponsored by the National 
Aeronautics and Space Administration, Washington, D. C. : U. S. 

Government Printing Office, 1972. 
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Environment 

(unmanned NASA projects) 


"From a management viewpoint, the 
greatest contrast between the 
Surveyor and Lunar Orbiter pro- 
jects was the nature of the 
relationships of participating 
organizations, or what might be 
called the institutional environ- 
ment. For Surveyor, there was 
an unusual degree of conflict 
and friction between Headquarters, 
JPL and the prime contractor. 

For Lunar Orbiter, harmony and 
teamwork prevailed. Institutions 
and people worked together in a 
spirit of mutual respect. 


Informal Relationships "No formal arrangements can 

replace the dynamic system of 

personal and informal relations 

developed by key members of the 

project team to meet that pro- 

1 o 

feet's particular needs." 



In addition to suggesting the diversity and multiplicity 


Ibid . 

12 

Richard L. Chapman, with the assistance of Robert H. 
Pontious and Lewis B. Barnes, Project and Program Management in 
NASA; The System and the Men , Washington, D. C. : National 

Academy of Public Administration, 1971. 
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of factors that influence project success, the foregoing 
examples indicate two important limitations of most project 
management research studies to date. First, in most studies, 
as in most of the above examples, factors affecting project 
success are treated one at a time rather than in combination. 
The effects of multiple factors , considered simultaneously 
ra£her than in laboratory- like isolation from each other, are 
seldom investigated or discussed. Interdependencies between 
factors bearing on success are rarely discussed in the pro- 
ject management literature, nor is the possibility that some 
factors may have indirect rather than direct effects on pro- 
ject success. The assumption underlying most studies seems 
to be that each determining factor, whether it be teamwork, 
subcontracting, type of project structure, or whatever, has a 
simple and direct causal effect on project success. Certain 
of the analytic techniques used in the present study, notably 
multiple regression and path analysis, represent departures 
from the limited viewpoint that success is determined by 
factors acting simply, directly and one-at-a-time . 

The second limiting aspect of most studies to date is 
that they fail to take a "contingency" approach to the study 
of project management. In this respect, project management 
research has lagged behind the general field of organizational 
theory, wherein the contingency concept has become widely 
accepted in recent years. The contingency approach is based 
on the idea that for an organization to be effective , its 
internal functioning must be consistent with the demands of 
its external environment, technology, organizational task and 
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the heeds of its members. Researchers no longer assume that 
there is one best way to organize and operate under all con- 
ditions. Instead, they have tended more and more to examine 
the functioning of organizations in relation to the situations 
facing them. This approach seems to be leading to the develop- 
ment of a "contingency theory" of organization with the appro- 
priate structures and processes of the organization contingent 
upon external requirements and member needs. ^ 

Three landmark studies support this conclusion. In the 

* , 

first. Burns and Stalker found important structural differ- 
ences between the successful firms in two different industries, 
a dynamic, changing industry (electronics) and a more estab- 
lished, stable industry (textiles) . 14 In the stable industry, 
successful firms tended to be what the authors called "mechan- 
istic". There was more reliance on formal rules and procedures? 
decisions were made at higher levels; spans of supervisory 
control were narrow. Successful firms in the dynamic industry 
were termed "organic", and were characterized -by less formality, 
wider spans of control and decision-making at lower organiza- 
tional levels . 


1 ”3 

See for example Paul R. Lawrence and Jay W. Lorsch, 
Organization and Environment (Homwood, Illinois: Irwin, 1969); 

Joan Woodward, Industrial Organization-; Theory and Practice 
(London: Oxford' University; Press ,~ 1965) ; Tom Burns and G. M. 

Stalker, The Management of Innovation (London: Tavistock 

Publications 1961) ? Victor H. Vroom, Work and Motivation 
(New York: Wiley, 1964); Fred E. Fiedler, A Theory of Leadership 

Effectiveness (New York: McGraw-Hill, 19 67) ; Arthur N. Turner 

and Paul R. Lawrence, Industrial Jobs and the Worker (Boston: 
Harvard Business School, 1965) . 

14 Burns and Stalker, Ibid. 
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The second study, conducted by Joan Woodward, showed 
that economically successful firms in industries with different 
technologies tended to have different organizational structures.^ 
For example, successful firms in industries with unit or job 
shop technology had wider spans of supervisory control and 
fewer hierarchial levels than did successful firms with con- 
tinuous process technologies . 

In the third study, Lawrence and Lorsch found that 
different organizational environments require varying degrees 

16 

of differentiation among the subunits within an organization. 
Successful organizations in complex, diverse environments, for 
example, exhibited a high degree of difference between internal 
subunits in terms of subunit structures and attitudes of sub- 
unit managers. In addition, Lawrence and Lorsch found that 
the required kinds and amounts of integrative devices (coordina- 
tive roles, project teams, information systems, etc.) differed, 
depending upon the degree of differentiation that existed within 
the organization. 

The project management literature is beginning to reflect 
the trend toward contingency thinking. Researchers and other 
commentators on project management are increasingly answering 
questions about appropriate authority systems , management tools 
and project organization structures with the response, "It 
depends." Benningson, for example, observes that the project 


1 c 

Joan Woodward, Industrial Organization: Theory and Practice 

■^Paul R. Lawrence and Jay W. Lorsch, Organization and 
Environment . 
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management system (managers, organization, planning tools, 
control tools, information system) exists within several - 
"environmental shells".-^ He suggests that the nature of 
these, taken in combination with the degree of priority 
assigned to each of several project criteria (time, cost, per- 
formance, satisfaction, follow-on, spin-off, change), should be 
the basis for decisions affecting the design of the project 
system. By this approach, he is obviously rejecting the 
notion that there is one best way to organize and manage a 
project. 

More specifically, the subject of authority/control 

systems for projects has been treated in a contingency manner 

in two recent publications. Steiner and Ryan, based on a 

conference conducted with sixteen successful project managers, 

suggest that extensive regulation and close supervision of 

project performance tends to insure satisfactory performance, 

but at the same time tends to inhibit both state-of-the-art 

18 

and cost cutting innovations. They conclude that close con- 
trol does work well in instances where higher priority is 
placed on producing a conventional product than on pushing the 
state-of-the-art. Middleton, discussing the amount of authority 
and control possessed by the project manager, observes that 

-^Lawrence Benningson, "The Strategy of Running' Temporary 
Projects", Innovation , No. 24, 1971, pp. 32-41 

1 R 

•‘■“George A. Steiner and William G. Ryan, Industrial Project 
Management (Toronto: Collier-Macmillan Canada, Ltd. , 1968) , 

pp. 145-146. 
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wide variations exist. He notes that some organizations 
have found that a project manager can adequately control a pro- 
ject even though none of the units working on the project re- 
port directly to him, while other organizations have found the 
opposite to be true. He suggests that^the outcome depends 
upon the effectiveness, responsiveness and attitude of the 
functional units. 

An overall contingency theory relating to organizational 
design for project management is beginning to emerge. Jay 
Galbraith notes that there is a continuum of organizational 
designs, running from pure functional to fully projectized 
form, and that- the factors that determine choice are the 
diversity and rate of change of the product line, inter- 
dependencies among subunits, level of technology, presence of 
economies of scale and organization size. 20 Powers and 
Dickson express a similar contingency-based view. 2 '*' They 
suggest that different structure and process factors (for 
example, use of documentation standards, experience of pro- 
ject personnel, size of systems staff) are related to different 
Success criteria (time, cost, client satisfaction, operational 
success) , implying that project structures and operating 
mechanisms need to be chosen differently, depending on the 

^C. J. Middleton, "How to Set Up a Project Organization", 
Harvard Business Review , March- April, ‘ 1967 , pp. 73-82. 

20 

Jay R. Galbraith, "Matrix Organization Designs", Business 
Horizons , XIV, 1, February, 1971, pp. 29-40. 

21 • 

Richard F. Powers and Gary W. Dickson, "MIS Project 
Management: Myths, Opinions and Reality", California Manage- 

ment Review , XV, Spring, 1973, pp . 147-156. 
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profile of success criteria desired. 

While most writers have merely suggested what variables 
need to be considered, some authors have begun to state how 
such variables are interrelated. Chapman, for example, con- 
cludes that a matrix structure works best for (1) small, 
inhouse projects; (2) where project duration is two years or 
less;’ (3) where assignments to technical divisions are mini- 
mal, and (4) where a field installation has substantial fluc- 
tuation in the amount of project activity it is handling. ^ 2 
He argues -that the matrix structure begins to lose its flex- 
ibility on large, long duration projects, and that a more fully 
projectized structure is appropriate in these circumstances. 

In a similar vein, Wileman suggests a contingency fit between 
project organization structure and the kinds of organizations, 
involved in the project. He proposes an "internal functional" 
structure {project team drawn from functional area s) for 
inhouse projects, a matrix structure for projects involving 
coordination of several organizations, and project management 
via "'contractor 'support" in instances where most or all of the 
actual operation of the project can be contracted out. Marquis 
presents evidence that a functional structure yields higher 
technical performance, while project team structure tends to 
produce lower technical, but better schedule and cost 


22 • 

Richard L. Chapman, "Project Management in NASA", a 
report of The National Academy of Public Administration 
Foundation, January, 1973. 

2 3David L. Wileman, "Project Management as a Transferable 
Management System", Working Paper' No. 21, Syracuse University, 
September, 1969. 
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performance. 24 

Some specific relationships between particular project 
control techniques, the nature of the situation in which they 
are used, and project success have been suggested. Avots notes 
that some techniques may be too sophisticated for the particu- 
lar use, eating a large construction company which used 
elaborate network techniques-, issued stacks of computer print- 
outs on each project, and found that very limited use was 
actually made of these data.~ 5 Only after a simplified bar 
chart technique was introduced could required decisions be 
made. Marquis found that use of PERT was not related to tech- 
nical performance, but was related to better cost and schedule 
performance, implying that the utility of the technique de- 
pends on the importance of particular performance criteria. 26 

Contingency studies of project management which include 
systematic empirical research are few and far between, though 
the Marquis and Powers and Dickson studies are notable excep- 
tions to this rule. Two conclusions seem quite clear, how- 
ever: (1) that many of project management's most esteemed 

and competent commentators are urging that contingency re- 
search is the way to go, and (2) that the current need is for 
more research which shows not just what situation variables. 


24 

n • i .o« nal<3 Mar< 3 uis ' " A Project Team + PERT = Success. Or 
Does it? Innovation , No. 5, 1969, pp. 26-33. 

25 

I Y ars Avots, "Why Does Project Management Fail?", 
Ca lifornia Management Review , VII, 1, Fall 1969, pp . 77-82. 


26 


Donald Marquis, Op. Cit. 
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project structure and process variables and project outcome, 
variables are interrelated, but how they are interrelated. 



Ill . METHODOLOGY 


3 . 1 Purpose 

Previous studies in the area of project management have 
tended to focus on a few select variables; being concerned 
with single types of projects; and utilizing relatively small 
sample populations. The result of this is that the studies 
are fragmentary, many are redundant, and that while many 
particulars have been studied little has been done in the way 
of formulating a complete theory of project effectiveness. 

In general, research methodologies may be selective, 
following the "other things being equal" philosophy, or 
wholistic, attempting to explain multi-dimensional phenomena. 
Utilizing the selective philosophy, statements have been made 
and theories constructed concerning project effectiveness. 
Following the contrary philosophy, a whole new set of questions 
arises. So treated, there is a paucity of truly wholistic 
theory , and the need for meaningful statements . 

For such reasons, the objective of this study was not 
restricted to the investigation of selected variables, but 
designed to include as many variables as possible — within 
reason which are important to project effectiveness. 
Specifically,, the purpose of this study was to determine the 
interactions of numerous project characteristics with particular 
reference to project performance. 

To fulfill this research objective it was necessary to 
consider a large number of variables simultaneously. Further, 


39 
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it was necessary for the sample to be quite large and to 
represent considerable variation regarding the response items. 

To assist in statistical measurement and analysis it was 
desireable for all data to be continuous in nature. It was 
further necessary for all responses to be varied and compar- 
able. These considerations largely dictated instrument de- 
sign and application as indicated in the following. 

3.2 Research. Instrument 

To obtain the data necessary to fulfill the purpose of 
this study a detailed questionnaire (see Appendix A) was 
developed containing 206* response items . In all cases the 
questionnaire was directed to an individual who had had direct 
project management experience. Additionally, the questions were 
restricted to a single, recently completed project. The 
instrument was designed to include those variables which had 
been indicated by previous research as determinants of success; 
those suggested as determinants during interview and pre-test 
stages; and those suggested by general management theory and ■ 
research . 

0 Existing and well-known research efforts have 

indicated that complexity and change are potential 
determinants to effectiveness. 

0 The major variables affecting organizations in 
general, as well as . organizational effectiveness, 
can be classified as either economic, legal, 
social, and political. 

o Further, these may be either internal or external 
to the effort. 


*The instrument contained 177 items; the remaining 29 were 
derived from combinations of the reported data. 
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° For all undertakings, the managerial process may 
be classified as planning, organization, control, 
coordination, and motivation. 

o Further, all of these characteristics exist within 
the client, parent, and project organizations. 

Using this five dimensional construct 206 instrument items 

were generated. As effectiveness of project management was a 

prime consideration of the study, multiple measures of project 

success were constructed. Success may be measured in various 

ways. Among these are technical success, schedule and budget 

considerations, follow-on and capability build-up, and the 

satisfaction of all parties involved. Since success is a 

multi- dimensional concept, multiple measures, both objective 

and subjective, were included in the instrument. 

To insure comparability among the items over a large 

number of respondents, Lickert-type scales were utilized for 

most response items. The remaining were parametric in nature. 

3 . 3. Sample Population. 

Data were gathered from 670‘ respondents. Two such mail- 
ings were undertaken. The first mailing was to 708 members 
of the Project Management Institute.* The second mailing 
included 2-, 700 -additional individuals whose- names were also 
supplied by the Project Management Institute. The individuals 
surveyed were experienced in project management covering a 
wide range of public and private projects. These groups of 
individuals were selected for two reasons: 1) each was 

believed to have had direct project management experience; 


*Project, Management Institute, P.O. Box 43, Drexel Hill, Pa. 19026 
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and 2) the types of projects likely to be represented covered 
a wide range of characteristics. ' Considering the nature and 
objectives of this study, these two elements were essential. 

Six hundred and seventy responses were received from 
the mailings, yielding a 46% return for this first mailing 
and 12% for the second. Ninety-six percent of the total 
responses were useable. The remaining were disregarded for 
numerous reasons, the greatest number due to late receipt of 
responses. As evidenced by the data, the responses covered a 
wide range with regard to all .variables included. Particularly, 
the range of technical complexity and project size, including 
defense and aerospace projects as well as those of a commercial 
nature, allows generalization of the findings. 

The 646 useable responses represented a variety of indus- 
tries (34% manufacturing, 22% construction, 17% government, 
and 27% services, transportation and other). Most of the 
respondents themselves had been directly involved in the 
particular project they chose to describe in their question- 
naire. Of the total sample, 50% had been the project manager, 
31% had been in other positions on the project team, and 
another 10% had been the project manager’s superior. About 
one-third of the projects were described as being public in 
nature , and the remaining two-thirds as being in the private 
sector. The types of contracts or agreements involved in- 
cluded cost plus fixed fee (32%) , in-house work orders (28%) , 
fixed price (21%) , and fixed price with incentive (14%) . The 
major activity or end product involved in the projects included 
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construction (43%) , hardware or equipment (22%) , new processes 
or software (14%), and studies, services and tests (11%). 

3 . 4 Analytic Techniques 

The purpose of this study was to determine the inter- 
actions of numerous project management characteristics, with 
particular reference to project success. To achieve this 
purpose, the data were analyzed in seven ways. These analyses 
were conducted in two major partitions: the first utilizing 

raw data, the second utilizing factored data. 

Using the raw data, variance, correlation, and factor 
analysis techniques were used. One of the results of a 
factor analysis is a set of factor scores. Utilizing these 
factor scores, variance, correlation, regression, and path 
analysis techniques were used. The total analysis may be 
summarized as in Figure 3.11 Description of the various tech- 
niques used follow. 

3.41 Correlation 

A popular method for determining the relationship of 
two variables is correlation analysis. Continuous variables 
are suited to this method of analysis. The product— moment 
correlation tests for linear association between two variables. 
The correlation coefficient (r) indicates the degree of 
linearity between the two variables being considered. Further, 
the square of r is the proportion of variance in one variable 
explained by the other variable. Additionally, a standard 
significance test indicates if the observed correlation 
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differs significantly from zero. 

While correlation is not causal in nature, it specifies 
observed surface associations between any two -variables . The 
correlation coefficient (r) indicates the strength of associ- 
ation while the significance test indicates if any association 
statistically exists. In essence, the correlation analysis 
allows us to determine if variables tend to be associated with 
each other, and the degree to which they are associated. 

3.42 Analysis of Variance 

While correlation analysis is a useful way of discovering 
that a relationship exists between two variables, it has the 
disadvantage that it assumes this relationship to be con- 
tinuous and linear across the full range of both variables . 

Thus, a high correlation between Project Success and some other 
variable, say, rapport with client, might mask the fact that 
rapport with client was associated more strongly with the 
avoidance of project failure than with the attainment of a 
high level of project success. Analysis of variance was used 
in order to discover which variables were associated with 
project failure but not with success,, which with success but 
not failure, and which were associated with both success and 
failure . 

The F-test — one way analysis of variance — was the 
specific method used. This special case of analysis of variance 
tests the difference among means for more than two groupings 
of an independent variable. For these tests, project success 
was treated as the "independent" variable and three groupings 
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were formed consisting of the highest third, the middle third 
and the lowest third of the project success distribution. Each 
of the other study variables was in turn treated as a "de- 
pendent" variable, with the exception of those which were of a 
categorised rather than a continuous nature. The F-test par- 
titions the total variation into "among group" variation 
(differences in group means) and "within group" variation ■ 
(differences of individual scores about the group mean) . The 
F-test is formed by taking the ratio of measures of "among 
group" variation to the "within group" variation. The larger 
this ratio, the more likely that group differences exist. 

3.43 Factor Analysis 

Factor analysis is a statistical technique which analyzes 
the relationships between any number of variables and pro- 
duces a set of "factors" or underlying dimensions — each of 
which represents some combination of the original variables . 

This has the important advantage of reducing the number of 
variables to be studied. Beyond this "data simplification", 
scales constructed from the factor analysis are designed to 
be independent and hence tend to be more reliable. Moreover, 
factor analysis has the advantage of being a "multi-dimensional" 
technique . 

While the previous methods of analysis allow the inves- 
tigation of relationships of particular variables, factor 
analysis allows us to study the total pattern of relationships 
among all of the variables. By studying these overall patterns 
it is possible to discover those underlying dimensions which 
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account for the relationships among variables. Further, these 
new dimensions or factors may be analyzed by other statistical 
methods, to investigate the interaction of these underlying 
dimensions . 

3.44 Multiple Regression 

Multi-pie regression is a causal analysis which is useful 
for developing and testing a model which predicts a dependent 
variable from several independent variables. Like correlation., 
regression is suited to continuous data. However, regression 
is superior to correlation in that it discusses the relation- 
ship of one variable to many others; correlation is restricted 
to discussing two variables at a time. 

The result of multiple regression analysis is a predic- 
tion equation which mathematically relates a set of .independent 
variables to a dependent variable. -Of particular importance 
to the explanatory value of the multiple regression equation 
are the regression coefficients and the multiple correlation 
coefficient. The regression coefficients are essentially 
the correlation coefficients between each independent vari- 
able and the dependent variable, with the effects of other 
variables held constant . The regression coefficient is 
•superior to the correlation coefficient in that it goes beyond 
describing surface relationships — it describes more basic 
relationships in that it partials out the effects of other 

variables. The multiple correlation coefficient (R) , and 

2 . . ' , 

particularly its square, R , is of further significance m 
that it describes the amount of' total variation in the 



47 


dependent variable which is explained by the independent 
variables as a group. 

3.45 Path Analysis 

Path analysis is a relatively new technique of causal 
analysis. The result of a path analysis is a model which 
explains the interaction of a large number of variables. Such 
a model illustrates the. causality entertained in a network of 
relationships. The strength of these relationships are 
measured by path coefficients . These coefficients are stand- 
ardized measures which can be compared to determine the re - 
lative predictive power of each independent variable with the 
effects of the other variables being oartialled out. 

The particular value of path analysis is that it 
illustrates the working relationships of all variables in a 
network- of relative predictive powers; thus allowing one to 
understand the relationships among variables in a systemic 
manner. 

The previous methods of analysis may be summarized as 
in Figure 3.12. 
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FIGURE 3.03 
RESPONDENT'S 
INDIVIDUAL ROLE (B) 

n = m 


ON PROJECT TEAM 
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FIGURE 3.04 ‘ 
NATURE OF PROJECTS 


PUBLIC PRIVATE 

38% 62% 

240 398 


CONSTRUCTION 81 197 

NON-CONSTRUCTION 159 201 
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FIGURE 3.05 
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FIGURE 3.08 
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FIGURE 3.10 
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IV. ANALYSIS 


4 . 1 Analysis of Items 

The analysis was performed in three successive steps. 

First, the raw data represented by the 206 individual response 
items were analyzed, with emphasis on identifying relationships 
between individual items and project success. Second, the 206 
items were reduced to 32 underlying dimensions by means of 
factor analysis. Finally, relationships between project success 
and the factors were analyzed, with consideration given to 
interrelationships between the factors and to the effects on 
success of multiple factors in combination. 

The two sections immediately following. Sections 4.11 and 
4.12 show the results of the first step, the relationships 
between project success and the individual response items. 

These sections are followed by a description of the factor 
analysis and the results obtained from the factored data in 
Sections 4.2 and 4.3. 

4.11 Correlation 

The purpose of our analysis at this stage, is to reach 
preliminary findings concerning the relationship of project 
characteristics with project success. To achieve this purpose, 
product-moment correlations were performed on the project 
characteristic variables with six success items . These 
correlations would indicate surface relationships of the 
project characteristics with the success items. 
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Success was measured by six items on the questionnaire: 

1) "All things considered, the project was a success;" 

2 ) "In general, how satisfied were the following 

groups with the outcome of the project:” 

a. parent organization 

b. client organization 

c. ultimate users 

d. project team; 

3) the extent to which the end result "fulfilled the 

technical performance mission or function.." 

It was noted that the overall subjective item — ‘"All 
things considered, the project was a success" — presented a 
fair overall measure of success. This is shown by the very 
strong correlations of' this item with the others , as shown in 
Table 4.1. 

Therefore, for summary purposes it was felt that the 
single overall subjective measure would be an adequate index 
of success. (Correlates of each success item are detailed 
in Appendix C) . 

Considering the above, it was found that the following 
project management characteristics strongly affect success 
(pc.OOl) in the directions indicated. 


Item Description r 

o Project, team sense of mission +.406 
o Project team spirit +.371 
o Project team goal commitment +.347 



TABLE 4.1 


CORRELATIONS OF SUCCESS ITEMS WITH THE OVERALL 
SUBJECTIVE ITEM, "ALL THINGS CONSIDERED, THE 
PROJECT WAS A SUCCESS" 


2a 

satisfaction - 

parent 

r>.654 

D< . 001 

2b 

satisfaction - 

client 

r>.611 

p< . 001 

2c 

satisfaction - 

user 

r>_.518 

p<. 001 

2d 

satisfaction - 

project team 

646 

p< .001 

3 

technical performance 

r>.559 

p< . 001 
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o Original cost estimates too optimistic -.346 

o Project team capability +.342 

o Difficulty meeting project schedules -.336 

o Back-up strategies were available +.332 

o Difficulty obtaining funding to completion -.327 

o Project Manager's satisfaction with planning +.314 

and control 

o Unity between project manager and contributing +.313 

department managers 

o Difficulty staying within original budget -.311 

o Unity between project manager and client contact +.309 

o Unity between project manager and public officials +.309 

o Unity between parent contributing departments +.305 

o Difficulty coordinating with client organization -.301 


Although the relationships are not as strong (r < .3), it was 
found that the following project management characteristics 
tend to affect success (p<.001) in the directions indicated. 


0 Parent enthusiasm +.297 

o Unrealistic project schedules -.296 

o Lack of rapport with client organization -.294 

o Team's satisfaction with organization structure +.293 

o Progress reports were over- optimistic -.283 

o Project Manager's technical skills +.283 

o Project team participation in major problem +.282 

solving 

o Decision delays hampered project -.279 

o Difficulty closing out project -.278 
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o Procedures for changes were inadequate -.275 

o Difficulty maintaining rapport with parent -.274 

organization 

o Project Manager had insufficient authority -.271 

o Project team participation in decision-making +.266 

o Unity between project manager and his superior +.262 

o Extent of parent new-capabi li ties buildup +.261 

c Favorability of media coverage +.254 

o Project Manager human skills +.253 

o Difficulty coordinating among team members -.252 

o Schedule overrun -.249 

o Difficulty freezing design -.247 

o Difficulty keeping competent team people -.244 

o Excessive politics involved in award -.244 

o Cost estimates intentionally underestimated -.242 

o Value of status, progress reports +.239 

o Project Manager administrative skills +.236 

o Value of work breakdown structures +.224 

o Project too encumbered by legal restrictions -.223 

o Too many government agencies involved -.221 

o Value of Bar, Gantt, Milestone charts +.220 

o Project Manager's influence in selecting team +.220 

personnel 

o Project team's job insecurity -.208 

o Difficulty in defining goals -.207 

o Need for new forms of government - industry -.207 

cooperation 

o Project Manager's influence in authorizing 
subcontractors 


+ .201 
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Although the relationships are not as strong (r<.2) , it 
was found that the following project management characteristics 
are associated with success (pc.OOl) . 


o Project Manager's influence in selecting +.195 

. subcontractors 

o Project was more complex than initially conceived -.192 

o Difficulty in meeting technical requirements -.189 

o Government overcontrol -.189 

o Importance to parent - technical performance +.188 

o Importance to project manager - technical +.187 

performance 

o Project decisions made at higher than -.183 

appropriate levels 

o Project Manager's influence in authorizing +.182 

overtime 

o Extent of parent enthusiasm +.181 

o Importance to project manager - schedule +.179 

o Difficulty in coordinating with parent +.178 

organization 

o Adequacy of project physical facilities +.174 

o Project Manager's influence in relaxing +.169 

specifications 

o Value of network systems +.164 

o Project Manager's influence in giving merit +.156 

raises 

o Team members hampered by unrelated assignments -.156 

o Public became too involved -.155 

o Government red-tape caused delays -.153 

o Importance to parent - schedule +.144 

o Volume of paper work was excessive -.144 
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o Too much pressure from parent top management -.142 
o Importance to project manager - budget +.139 
o Project team participation in setting budgets +.134 
o Extent of project structure revision -.134 
o Importance to client - technical performance +.134 


4.12 Analysis of Variance 

The purpose of this portion of the analysis was to dis- 
tinguish between those factors which improve success and those 
which cause failure. To achieve this purpose, the data were 
analyzed in two ways. 

In the previous section, product-moment corre- 
lations were performed on the project characteristics 
with six success items. These correlations indicate 
linear relationships of the project characteristics 
with the success items. 

In this section, "P-test" analysis of variance 
was performed on the project characteristics with 
success items categorized by degree. This analysis 
allows the identification of non-linear relation- 
ships — particularly association with either success 
or failure. 

As in Section 4.11, it was felt that the single overall 
subjective measure would be an adequate index of success for 


summary purposes . 



67 


Considering the above, it was found that the presence 
of the following project management characteristics strongly 
affect the failure of projects; however, the absence of these 
characteristics does not insure success. 

o insufficient use of status /progress reports 
o use of superficial status/progress reports 
o inadequate project manager administrative skills 
o inadequate project manager human skills 
o inadequate project manager technical skills 
o insufficient project manager influence 
o insufficient project manager authority 
o insufficient client influence 
o poor coordination with client 
o lack of rapport with client 
o client disinterest in budget criteria 

o lack of project team participation in decision-making 

o lack of project team participation in major problem-solving 

o excessive structuring with the project team 

o job insecurity within the project team 

o lack of team spirit and sense of mission within the 
project team 

o parent organization stable, non-dynamic, lacking strategic 
change 

o poor coordination with parent organization 
o lack of rapport with parent organization 
o poor relations with 'parent organization 
o new"type" of project 

o project more complex than the parent has completed previously 
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o initial under-funding 
o inability to freeze design early 
o inability to close-out the effort 
o unrealistic project schedules 
o inadequate change procedures 
o poor relations with public officials 
o unfavorable public opinion 

While the above were found to be associated with 
project failure, the following were found to be associated 
with success. That is, the following were found to be 
necessary, but not sufficient conditions for success. 

o frequent feedback from the parent organization 

o frequent feedback from the client 

o judicious use of networking techniques 

o availability of backup strategies 

o organization structure suited to the project team 

o adequate control procedures, especially for dealing with changes 

o project team participation in setting schedules and budgets 

o flexible parent organization 

o parent commitment to established schedules 

o parent enthusiasm 

o parent commitment to established budget 
o parent commitment to technical performance goals 
o parent desire to build' up internal capabilities 
o project manager commitment to established schedules 
o project manager commitment to established budget 
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o project manager commitment to technical performance goals 
o client commitment to established schedules 
o client commitment to established budget 
o client commitment to technical performance goals 
o enthusiastic public support 
o lack of legal encumbrances 
o lack of excessive government red tape 

o minimized number of public/government agencies involved 

In addition to those - factors which affect success or 
failure, some were found to be linearly related to both success 
and failure. That is, the presence of the following character- 
istics tend to improve the probability of success while their 
absence leads toward failure. 

o goal commitment of project team 
o accurate initial cost estimates 
o adequate project team capability 
o adequate funding to completion 
o adequate planning and control ' techniques 
o minimal start-up difficulties 
o task (vs. social) orientation 
o absence of bureaucracy 
o on-site project manager 
■o clearly established success criteria 

' It was noted that cost and schedule overruns were not 
primary determinants of "overall failure" as might be ex- 
pected. It was, therefore, decided to further investigate 
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.those factors which affect cost and schedule overruns directly. 

Cost overruns were highly correlated with the size of 
the project and the difficulty of meeting technical speci- 
fications. However, schedule difficulties and resulting 
schedule overruns were the primary causal factors leading to 
cost overruns. It was found that schedule overruns were, in 
turn, caused by the following: 

o cost underestimates 
o use of "buy-in" strategies 
o lack of alternative backup strategies 
o lack of project-team goal commitment 

o functional rather than projectized, project organization 
o lack of project team participation in setting schedules 
o lack of team spirit, sense of mission 
o inadequate control procedures 
o insufficient use of networking techniques 
o insufficient use of progress/status reports 
o over-optimistic status reports 
o decision delays 
o inadequate change procedures 

o insufficient project manager authority and influence 
o lack of commitment to budget and schedule 
o overall lack of similar experience 

4 .2 Factor Analysis 

Due to the large number of variables included in the study. 
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the technique of factor analysis was used to reduce the data 
to a smaller set of underlying dimensions. An additional 
benefit of the factor analysis technique is that it allows us 
to see what the major dimensions are that comprise the world 
of project management. 

Four separate factor analyses were conducted. First 
a factor analysis was performed on all of the 206 variables. 
Then three separate factor analyses were done on variables 
which were considered to be within each of three a priori 
categories. The three a priori categories were first, 
"givens", or aspects of project environment or nature of the 
project over which management had little or no control. The 
second category was designated as "process" variables, items 
referring to aspects of the on— going management of the project 
and to things, people and events over which project management 
did have control. The final category consisted of variables 
that had to do with results and outcomes of the project. 

These three analyses yielded in a few instances factors which 
had clearer meanings than those obtained in the overall 
analysis. Generally, however, the factors emerging from the 
three separate analyses were redundant with those from the 
overall analysis. Between a redundant pair of factors,' we 
retained for further study the one which had the clearer 
meaning or the heavier factor loadings . 

A noteworthy result of the factor analysis was the 
large number of factors produced. This shows the multi- 
dimensional complexity of the project management "world" . 
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In this section, the factors are described, with some effort 
made to show the implications of each factor. The listings 
below show the content of each of the factors and — anti- 
cipating following sections — includes commentary concerning 
each factor, its relationship to project success and its 
association with other factors. 

Using orthogonal varimax rotation techniques, 32 mean- 
ingful factors were identified . These factors were inter- 
preted by those variables included. -Inclusion criteria -was , 
for the most part, loading greater than .40.0. As the factors 
represent the underlying dimensions of the project character- 
istics it was thought desireable to investigate the relation- 
ships of the remaining factors with all other factors. Corre- 
lation analysis was used for this purpose to limit the re- 
lationships to those of prime importance, criteria established 
included, a significance level of .001, r>_.5-, and r>_.3. Cau- 
sality was deduced from total interactive relationships. 

Each of the factors is described below. Included with 
the description of each factor is a discussion of its im- 
portant interrelationships with other factors. ' 

Legal-Political Environment (Factor -2) — This factor's 
strongly negative relationship to project success shows that 
projects encumbered by excessive governmental red tape, public 
participation and legal restrictions have very limited poten- 
tial for success. The inclusion of the item, "Too many 
governmental agencies involved" in this factor indicates that 
from a strategy standpoint, projects which must be coordinated 
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through a number of agencies appear to have inherent obstacles 


which block success. Included items were: 

107* Too many government agencies involved +.742** 

102 Government red tape caused delays +.741 

124 Government overcontrol +.737 

101 Project too encumbered by legal restrictions - +.680 

106 Public became too involved +.658 

126 New forms of government - industry cooperation +.617 

needed 

108 Too much politics involved in award +.590 

110 Volume of paperwork was excessive +.556 


Project Manager's Authority and Influence (Factor 3) — 

This factor was strongly related to effective coordination during 
the project, and to ultimate project success. Factors acting 
as major determinants of project manager authority and in- 
fluence were clarity of success criteria, internal criteria, 
client authority and influence, and size of the project team. 

The composition of this factor serves to emphasize the im- 
portance of both authority and influence, in combination, as 
determinants of project success. Included items were: 


44 

Proj ect Manager 1 s 
contractors 

authority 

to 

authorize sub- 

+ .712 

48 

Project Manager's 
contractors 

authority 

to 

select sub- 

+ .710 

42 

Project Manager's 
overtime 

authority 

to 

authorize 

+ .709 


*Item identification number 

**Rotated Factor loading 
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49 Project Manager’s influence in selecting sub- +.673 

contractors 

45 Project Manager’s influence in authorizing +.645 

subcontractors to exceed budgets or 'schedules 

46 Project Manager’s authority to select team +.637 

personnel 

47 Project Manager's influence in selecting team +.597 

personnel 

43 Project Manager's influence in authorizing +.593 

overtime 

40 Project Manager's authority to relax +.584 

specifications 

51 Project Manager’s influence in giving +.542 

merit raises 

50 Project Manager's authority to give +.526 

merit raises 

41 Project Manager's influence in relaxing +.520 

specifications 


Strategic Change in Parent (Factor 4) — This factor was 
comprised of five items having to do with major modifications 
in strategy within the parent organization during the past 
five years. The factor bore a positive relationship to pro- 
ject success and was also associated with the establishment of 
internal success criteria as well as the establishment of 
clear criteria. Included items were: 


167 Major modification in parent’s R&D direction +.755 

166 Major modification in parent's dollar R&D +.699 

164 Major modification in parent's market +.668 

163 Major modification in parent's product mix +.651 

165 Major modification in parent's manufacturing +.582 

process . 
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Success Criteria Clarity and Concensus (Factor 5) — This 
factor was strongly associated with project success. Clearly 
established success criteria tended to be characteristic of 
large projects, projects with legal-political difficulties 
and projects where there had been significant strategic 
changes in the parent organization, in short, projects in 
which a high degree of uncertainty prevailed. 

The combination of items which loaded on this factor 
indicates that when importance is attached to one of the 
three factors — budget, schedule or technical performance — 
it tends to be attached to all three, otherwise these would 
have broken out as separate factors. The factor also in- 
dicates a general tendency for project manager, parent and 
client to agree on the importance of these three aspects of 
performance. Obviously, the .loadings are not so high as to 
indicate that these tendencies always obtain, but the com- 
position of the factor does suggest that the effective estab- 
lishment of success criteria is a systemic phenomenon — the 
parts need to reinforce each other. Included items were: 


136 Importance to project manager - budget +..678 

135 Importance to project manager - schedule +.676 

128 Importance to parent - budget +.671 

127 Importance to parent - schedule +.631 

132 Importance to client - schedule +.630 

133 Importance to client - budget +.562 


Importance to client - technical performance 


134 


+ .526 
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129 Importance to parent - technical performance +.512 

137 Importance to project manager - technical +.455 

performance 

Task (vs. Social) Orientation — Primary (Factor 7) — 

This factor measures the extent to which conflicts that arose 
during the project tended to be resolved by emphasizing mission 
goals vs. by emphasizing social, or "people" considerations. 

The composition of this factor indicates that respondents 
tended to see this as an "either-or" choice, a sub— optimal 
viewpoint, it would 'seem, in light of the large body of re- 
search findings which indicate that problems are most effec- 
tively resolved by reference to both task and social con- 
siderations. The factor was not strongly related to project 
success, further supporting those prior research findings 
which show the "either-or" approach to be less than optimal. 

The "task-oriented" mode of conflict resolution did tend to be 
related to minimization of cost and schedule overrun, but it 
was also associated with initial over-optimism concerning 
schedule and costs. The "task mode" tended to be employed 
more on complex projects and less on relatively routine pro- 
jects. Included items were: 

186 Primary Conflict Resolution Mode within parent +.618 

was goal oriented 

202 Primary Conflict Resolution Mode team - client +.614 

was goal oriented 

198 Primary Conflict Resolution Mode team - parent +.605 

was goal oriented 

190 Primary Conflict Resolution Mode within client +.573 

was goal oriented 
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187 

Primary Conflict Resolution 
was socially oriented 

Mode 

within 

parent 

199 

Primary Conflict Resolution 
was socially oriented 

Mode 

team - 

parent 

203 

Primary Conflict Resolution 
was socially oriented 

Mode 

team - 

client 

19 4 

Primary Conflict Resolution 
was goal oriented 

Mode 

team - 

client 

191 

Primary Conflict Resolution 
was socially oriented 

Mode 

within 

client 


-.534 


- .534 


-.503 


+ .472 


- .432 


Size of Project (Factor 8) — - Size of project was un- 
related to project success. Large project size 'tended strongly 
to be associated with competitive and budgetary pressure, a 
high degree of client authority and influence, and clearly 
established success criteria. The fact that project size was 
unrelated to success may indicate that projects can be either 
too large or too small. Included items were: 


149 Total cost of project 

147 Length of project 

148 Scheduled length of project 

150 Original total budget 


+ .779 
+ .768 
+ .767 
+ .764 


Systems Approaches (Factor 9) — This factor indicates 
the extent to which effective use was made of systems approaches, 
since items relating not only to use, but also to value, were 
included in the factor . This factor was a strong determinant 
of project success and was also very strongly associated with 
adequacy of structure and control, effective coordination and 



7-8 


and relations, and minimization of cost and schedule over- 
runs. Included items were: 


13 Value of work breakdown structures +.650 

12 Extent work breakdown structures were used +.634 

14 Extent systems management concepts were used +.633 

15 Value of systems management concepts +.535 

18 Extent status and progress reports were used +.435 


Initial Over-Optimism and Conceptual Difficulty 
(Factor 10 ) — This factor measures the extent to which the pro- 
ject was more complex and difficult than it was originally 
thought to be at the outset. The phenomenon of over-optimis- 
tic budget and schedule expectations and promises is unfortu- 
nately not rare. This factor showed a strong negative rela- 
tionship with project success. Over-optimism was particularly 
likely to occur in the case of projects conducted with highly 
bureaucratic parent organizations and on projects which at 
some stage encountered legal or political difficulties. Items 
included w T ere : 


80 Difficulty meeting project schedules +.663 

81 Difficulty staying within original budget +.642 

103 Original cost estimates too optimistic +.553 

79 Difficulty meeting technical requirements +.543. 

123 Project was more complex than initially +.539 

conceived 

178 Schedule overrun +.490 

Difficulty freezing design 


87 


+ .477 
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114 Unrealistic 
111 Project was 


schedules 

different than, most 


+ .472 
+ .442 


Bureaucracy (Factor 11 ) — "Bureaucratic" structures 
as measured by this factor, were characterized by high ratios 
of managers and staff to total employees in the parent 
organization and remoteness of the project manager from the 
project site. This factor was not strongly correlated with 
project success, or with other factors affecting success. 
Included items were : 

185 Parent managers to total employees (%) +.905 

184 Parent staff personnel to total (%) +.809 

152 Travel time - project manager to team +.683 


Client Contact's Authority and Influence (Factor 12 ) 
Client contact authority and influence tended to be greater on 
large size projects than on smaller projects and- tended to be 
a determinant of project manager authority and influence. The 
factor was not strongly associated with project success or lack 
thereof. Included items were: 


56 

57 

54 

52 


Client contact's authority to authorize overruns +.744 

Client contact's influence in- authorizing +.744 

overruns 

Client contact's authority to approve +.699 

sub contractors 

Client contact's authority to relax +.662 

specifications 


55 


Client contact's influence in approving 
subcontractors 


+ .615 
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53 Client contact's influence in relaxing +.511 

specifications 

Internal Criteria (Factor 13 ) — This factor refers to 
the extent to which internal benefits , such as improved 
capabilities and follow-on work, were considered important by 
the parent organization and the project manager. This factor 
was a strong determinant of project success and tended to 
result in internal capabilities buildup. Internal criteria 
were an especially strong concern on complex orojects con- 
ducted within growing parent organizations that were ex- 
periencing changes in organizational strategy. Included 
items were: 


139 Importance to project manager - improve +.679 

parent capabilities 

131 Importance to parent - improve internal +.627 

capabilities 

138 Importance to project manager - obtain +.556 

follow-on 

130 Importance to parent - obtain follow-on +.488 

95 Extent of parent capabilities buildup +.469 


Size of Project Team (Factor 14 ) — The items in this 
factor suggest that the factor measures size as well as ad- 
ministrative and technical sophistication of the project team. 
Not surprisingly, large project teams were associated with 
large projects and with the use of advanced control tech- 
niques (Factor 49). Included items were: 


179 Total project team personnel 


+ .899 



81 


157 Number of administrative team +.843 

156 Number of technical team members +.840 

158 Number of "other" team members +.731 

Social -(Vs. Task) Orientation — Secondary (Factor 15 ) 
This factor was formed by items that asked the respondents to 
describe the secondary , or "back-up" mode of conflict reso- 
lution employed during the project. As was true of Factor 7, 
the loadings on this factor show that respondents tended to 
see attention to task or people consideration as an "either-or" 
choice when resolving disagreements. Though this factor did 
not show very strong relationships with other factors, there 
was some tendency for the social back-up orientation to be 
invoked where public relations difficulties and coordination 
difficulties were encountered, and on projects which were 
public in nature. The factor also tended to be assocociated 
with perceived adequacy of structure and control. There was 
a moderate tendency for this factor to be associated with 
Factor 7 , the use of task-oriented methods as a orimary con- 
flict resolution mode (r=.22, pc.OOl). This suggests that in 
many cases, the use of both task and social modes of resolving 
conflict helped project personnel to establish effective 
structures and controls despite the presence of certain 
difficulties. Included items were : 

201 Secondary Conflict Resolution Mode, team-parent +.540 
was socially oriented 

189 Secondary Conflict Resolution Mode, within +.456 

parent was socially oriented 
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188 Secondary Conflict Resolution Mode within -.425 

parent was goal oriented 

200 Secondary Conflict Resolution Mode, team-parent -.409 

was goal oriented 

204 Secondary Conflict Resolution Mode, team-client -.409 

was goal oriented 


Private (vs. Public) Project (Factor 16) -- The nature of 
a project as private sector or public sector tended to be asso- 
ciated with project success, as will be shown later in our rath 
analysis. Private projects tended to be more successful than 


public projects. Included items were: 

2 Client or source of funding +.674 

4 Public vs. private project +.609' 

168 % parent budget to R&D -.526 

162 Parent industry -.515 

17 Value of operations research -.419 

Perceived Success of Project (R) * (Factor 17) — This 


factor is the "project success" variable referred to throughout 
this section as well as elsewhere in this report. It is 
interesting to note that the item, "technical performance, 
adequacy of end result", loaded strongly onto this factor, 
while items relating to cost overrun and schedule overrun did not. 
In other words, cost and schedule criteria were not so closely 
associated with success that they became part of the factor 
itself. Included items were: 


*(R) indicates that this factor is reversed scored. A low 
factor score represents a high degree of perceived project 
success. 
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141 Satisfaction with outcome - client -.734 

140 Satisfaction with outcome - parent -.701 

143 Satisfaction with outcome - project team -.683 

105 Project a success -.678 

142 Satisfaction with outcome - end users -.670 

146 Technical performance, adequacy of end product -.588 

Project Manager's Spatial Distance (Factor 18) — The 


project manager's geographic remoteness from the client and the 
project site was only weakly related to project failure, but 
did tend to lead to less than adequate organizational structure 
and control on the project, cost and schedule overruns and 
difficulty in coordinating with the client. Included items 
were : 

154 Travel time — project manager to client +.601 

155 Travel time — project manager to project site +.587 

Parent Size (Factor 20) — Parent organization size was 
.associated with project success, though not strongly. The 
larger the parent organization, the greater the tendency for 
the project to experience start-up difficulties, but the less 
the likelihood of budgetary pressures. Project team members 
tended to participate in decision-making more within large 
parent organizations than in small ones, large size perhaps 
tending to force decision-making down to lower levels. In- 
cluded items were: 

174 Total parent employees +.751 
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176 Total parent staff employees +.712 

177 Total parent dollar sales +.673 

175 Total parent line managers +.660 

Project Team Decision Participation (R) (Factor 21) — 

Project team participation in decision-making was very strong! 

related to project success. Decision participation by the 

project team was more likely to occur on projects which 

emphasized follow— on and internal build-up of capability. 

It was less likely to occur on projects where over-optimistic 
budget and schedule forecasts had been made at the outset. 


Included items were : 

38 Project team participation in setting schedules -.607 

36 Project team participation in decision-making -.585 

39 Project team participation in setting budgets -.542 

35 Project team decision involvement -.452 

37 Project team participation in major problem -.425 

solving 


Parent 5-Year Growth (Factor 25) — Recent growth in the 
parent organization was not substantially associated with pro- 
ject success or with any of the other factors. Apparently., 
rapid growth can imply either a stimulant or a detriment to 


project success. Included items were: 

172 Parent 5-year growth — employees +.868 

169 Parent 5-year growth — sales +.854 

170 Parent 5-year growth — assets +.801 

173 Parent 5-year growth — customers +.693 

171 Parent 5-year' growth — products 


+ .631 
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Public Relations Environment (Factor 27) — This factor 

encompassed difficulty in maintaining good relations with the 
public, with neighbors on the project site and with local 
government, as well as controversy concerning environmental 
impact of the project. This factor was strongly related to 
Factor 2, Legal Political Environment, and tended to be 
associated with lack of project success, though not to an 


extremely strong degree. Included items were: 

92 Difficulty maintaining relations with public .861 

90 Difficulty maintaining relations with neighbors .826 

on site 

91 Difficulty maintaining relations with local .731 

government 

99 Extent of environmental impact controversy .462 

Competitive and Budgetary Pressure (Factor 31) — This 


factor appears to be a measure of the extent to which a given 
project operated under budgetary pressure as a result of its 
having to be priced especially competitively. These character- 
istics tended to be associated with large projects conducted 
within large, relatively bureaucratic parent organizations. 
Included items were : 


6 

Nature of contract or agreement 

+ . 682 

5 

Competitive 

Environment 

-.604 

12 8 

Importance 

to parent - budget 

+ .569 

136 

Importance 

to project manager - budget 

+ .556 

133 

Importance 

to client - budget 

+ .497 
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Ease of Coordination (Factor 32) — This factor is a 
measure of the extent to which coordination within the project 
team and within the parent organization was easy or difficult 
to achieve. Projects which were easy to coordinate were much 
more likely to be successful than, those which were not, but .the 
relationship between this factor and project success tended to 
disappear when actual coordination (Factor 42) was taken into 
account. In other words, coordination actually attained was 
what counted, and it could be attained, and often was., despite 
the existence of obstacles. Included items 'were : 

85 Difficulty coordinating with parent 

organization 

88 Difficulty maintaining rapport with -parent 

.organization 

61 Unity between parent contributing departments 

86 Difficulty coordinating among team members 

82 Difficulty keeping competent team members 

76 Difficulty defining goals 


-.726 

- .723 

(R) -.679 
-.597 
-.437 
-.419 


< Difficulty Coordinating With Client (Factor 3~4) — This 
factor bore a strong negative relationship to project success 
and tended to be the result of project complexity, initial 
over- optimism, public relations difficulties and spatial dis- 
tance of the project manager from his -team. The emergence of 
this factor as a separate dimension in the factor analysis 
shows that difficulty in coordinating with the client is not 
the same thing as failure to coordinate with the client. * If 
it were, these items would have loaded on Factor 42, Coordi- 
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nation and Relations. The data thus indicate that the 
difficulty is one which can be coped with and overcome. In- 
cluded items were: 

84 Difficulty coordinating with client +.790 

organization 

89 Difficulty maintaining rapport with client +.728 

organization 

Project Uniqueness, Importance and Public Exposure (R) 
(Factor 36] — This factor was correlated with several other 
factors that had to do with difficulties in the external en- 
vironment as well as the technical demands of the project. 

It also tended to be associated with over-optimism and with 
the desire to use the project as a means toward developing the 
internal capabilities of- the parent. As will be shown in 
Section 4.33, this factor was found to be correlated with 
project success when various factors relating to the manage- 
ment of the project were held constant. This indicates that, 
other things being equal, uniqueness, perceived importance, 
and public exposure are forces that tend to lead to project 
success, but these cannot substitute for effective management. 


Included items were: 

98 Extent of public enthusiasm -.600 

26 Project larger in scale than most -.477 

24 Initial importance of state-of-art advancement -.458 

111 Project was different than most -.448 

25 Parent experience with similar project scope +.438 

100 Favorability of media coverage 


-.416 
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Start-Up Difficulties (R) (Factor 39) — As might be 
expected, projects with start-up difficulties tended to be 
associated with legal-political difficulties and with large 
parent organizations. Start-up difficulties bore a weak, 
though statistically significant relationship to, lack of 
project success , and were strongly related to coordination 
difficulty within the parent organization and the project 
team. Included items were: 

77 Difficulty obtaining initial parent approval -.647 

78 Difficulty obtaining client funding -.400 

Perceived, Project Complexity (R) (Factor 40) — The two 
items that loaded on this factor, taken together, indicate 
that projects tended to be seen as more 'complex by respondents 
who worked in highly structured organizations, and seen as less 
complex by those who worked in a more unstructured organi- 
zational setting. Thus, the factor is a measure of perceived 
high complexity and high parent structure, versus perceived 
low complexity and low parent structure. Interestingly, 
neither project size nor parent size were correlated signifi- 
cantly with this factor. This factor was not related to pro- 
ject success, but was related to project team decision partic- 
ipation, high project complexity and organizational structure 
tending to be associated with less decision participation on 
the part of the project team. Included' items were: 

116 Type of project becoming more complex -.559 

58 Degree of parent structure (R) +.370 
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"Buy-In" Strategy (R) (Factor 41) — "Buy-in" strategy, 
as shown by the items comprising this factor, refers to a top 
management decision to intentionally understate costs and 
price in order to win the contract in the face of severe 
competition. This approach was associated to a moderate de- 
dree with lack of project success and was very strongly 
associated with the legal-political environment. The correlation 
with the legal-political environment indicates that most pro- 
jects that were characterized as buy-ins were government pro- 
jects. Included items were: 

109 "Cut throat" competition .532 

112 Cost estimates intentionally underestimated -.510 

104 Excessive pressure from parent management -.430 

Coordination and Relations (Factor 42) — This factor 
indicates that the respondents saw favorable relationships 
between people as being closely related to effective planning 
and coordination of the effort. While many of the items in 
this factor connote team spirit and interpersonal rapport 
(the "unity" items, "informal relations" and "human skills") , 
others have to do with effective planning and control (the 
"progress reports," "procedures for changes" and "back-up 
strategies items" , for example) . The factor loadings show 
that interpersonal skill is part and parcel with managerial 
coordination and control. This factor was one of the strong- 
est determinants of project success. Included items were: 

62 Unity between project manager and contributing -.695 

department managers (R) 

+ .683 


113 Project team spirit 
31 Project team sense of mission 


+ .651 
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32 Project team goal commitment +.611 

30 Project team capability - +.596 

65 Unity between project manager and public -.583 

officials (R) 

63 Unity between project manager and client -.572 

contact (R) 

64 Unity between project manager and his -.564 

superior (R) 

29 Project Manager's human skills +.561 

118 Progress reports were over-optimistic -.544 

2 8 Project Manager '-s administrative skills +.519 

121 Team members informal relations supportive +.502 

115 Project Manager had insufficient authority -.496 

125 Procedures for changes were inadequate -.490 

94 Project team job insecurity -.473 

36 Project team participation in decision-making +.469 

37 Project team participation in major problem- +.458 

solving 

96 Parent enthusiasm +.434 

120 Back-up strategies were available +.426 


Networking Techniques (Factor 49) — Included items 

were : 

11 Value of network systems were used' 

10 Extent network systems were used 

Cost and Schedule Overrun (Factor 52) — While cost and 
schedule overrun tended to be associated with lack of project 
success, many projects in the study were considered successful 


+ .604 
+ .561 
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in spite of overruns. As a result, this factor does not 
appear as important to success as are a number of other factors . 
Among the major determinants of cost and schedule overrun were 
absence of specific control techniques and lack of project 
team participation in decision-making. Included items were: 

151 % actual cost to budget +.891 

178 Schedule overrun +.577 

Adequacy of Project Structure and Control (Factor 53) -- 
This factor was also very strongly associated with project success, 
indicating the importance, of the organizational aspects of pro- 
ject management. Adequate project structure and control tended 
to be seen by respondents as resulting from the employment of 
specific control techniques, such as PERT, systems analysis, etc. 
Very complex projects and projects on which the project manager's 
location was distant from the project site tended to be rated 
high on adequacy of p.roject structure and control. Though the 
tendency was far from universal, it appeared that management 
attention tended to be given to those projects that needed it 
the most. Included items were: 

145 Project Manager’s satisfaction with planning .825 

and control 

144 Team's satisfaction with organization structure .806 

Internal Capabilities Build-up (R) (Factor 54) — This 
factor, which was moderately related to project success, simply 
indicates that new parent organization capabilities are more 
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likely to be developed as a result of large projects than 
small projects. Included items were: 

95 Extent of parent capabilities build-up -.643 

150 Original total budget -.540 

149 Total cost of project -.510 

4 . 3 Analysis of Factors 

Four types of analysis were performed using the factored 
data. Correlation analysis and analysis of variance were used 
to identify relationships between project success and individual 
factors taken one at a time. Multiple regression was employed 
to test the ability of several factors in combination to pre- 
dict success . Finally , a path analysis was developed in order 
to reveal important interrelationships between factors and to 
identify factors which had significant indirect effects on 
project success. 


4.31 Correlation Using Factored Data 

With' 32 factors being considered, there were 1260 mean- 
ingful correlations which were performed. Since the major 
thrust of this study was to investigate project effectiveness, 
those correlations of central concern were those involved with 
success. Of the 32 factors. Factor 17 provides an independent 
measure of project success. This factor called "Perceived 
Success of the Project", was comprised of the following in- 
dividual questionnaire items : 


Item 

Satisfaction with outcome - client 


Factor Loading 
.734 
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o Satisfaction with outcome - parent .701 
o Satisfaction with outcome - project team .683 
o Project was a success .678 
o Satisfaction with outcome - end users .670 
0 Technical adequacy of end result .588 


To examine the surface relationships of the factors with 
success, the correlations of Factor 17 and the remaining factors 
were considered. 

Using product-moment correlation, it was found that the 
following factors strongly affect success in the directions in- 
dicated: 

Correlation with 
Perceived Success 

Factor Of Project Factor 


o Coordination and relations +.88 
o Adequacy of structure and control +.81 
o Initial over-optimism and conceptual difficulty -.69 
o Difficulty coordinating with client -.69 
o Project team decision participation +.67 
o Ease of coordination +.66 
o Project Manager's authority and influence +.55 
o Success criteria clarity and concensus +.62 
o Internal criteria - +.60 
o Systems approaches +.56 
o Legal-political environment -.56 


The following factors tended to affect success in the 


directions indicated: 
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o Cost and schedule overrun -.44 

o Buy-in strategy -.42 

o Public relations environment -.38 

o Internal capabilities buildup +.34 

o Strategic change in parent +.30 

o Parent size +.28 

o Start-up difficulties -.24 

o Task (vs. social) orientation — primary -.22 

The following factors are associated with success: 

o Bureaucracy -.19 

o Perceived Project Complexity +.18 

o Client contact's authority and influence +.15 

o Social (vs. task) orientation — secondary -.14 

o Parent 5-year growth +.14 

o Project Manager's spatial distance -.13 

o Size of project team +.11 

o Private (vs. public) project +.11 

o Project uniqueness, importance and public exposure -.11 

4.32 Analysis of Variance Using Factored Data 

The purpose of this portion of the analysis \?as to dis- 
tinguish between those factors which improve success and those 
which cause failure. To achieve this purpose, the factored 
data were analyzed in two ways. 

In the previous section product-moment correlations were 
performed on the factors identified. These correlations 
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indicate linear relationships of the factors with the overall 
success factor. 

In this section "F-test" analysis of variance was per- 
formed on the factors with the success factor categorized by 
degree. This analysis allowed the identification of non-linear 
relationships — particularly those associated only with failure. 

Using "F-test" analysis of variance, it was found that the 
following factors strongly affect the failure of projects; how- 
ever, the absence of these- characteristics does not insure 
success (listed in order of importance) . 

o absence of project management planning and control techniques 
o poor client relations 
o poor overall coordination 
o inherent project complexity 
o absence of project team participation 
o insufficient project manager authority and influence 
o ill-defined success criteria 
o external bureaucratic-political difficulties 
o buy-in strategy 
o poor public relations 

o static or undynamic parent organization 
o initial start-up difficulties 
o over-management by client 
o rigid parent organization 

4.33 Multiple Regression Using Factored Data 

In the preceding sections we have made numerous references 
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to the relationship or association of the various factors with 
project success. In each case the kind of association we have • 
been indicating is that of simple correlation, the extent to 
which variation in anyone given factor tends to be associated 
with variation in the perceived success factor, with no con- 
sideration given to the effects of any of the other factors. 
Simple correlation analysis leaves unanswered the question of 
whether several of the factors, taken together in combination, 
would explain a .larger portion of the variance in the success 
factor than would any one factor -by itself. Since it is our 
contention that project success results not from, any one 
factor alone, but from a combination of "many factors, a further 
test of the data, beyond simple correlation analysis-, is 
necessary . 

Table 4.2 shows the results of one such test. Here are 
shown the results of a stepwise multiple regression analysis 
in which Factor 17, the Perceived Success of Project factor, 
was the dependent variable and all of the other factors were 
independent variables. The independent variable with the 
highest partial correlation at the conclusion of each step was- 
the variable entered into the equation in the next step. This 
form of analysis yields a list of those factors which each 
make significant independent contributions toward explaining 
project success, after allowance has been made for the effects 
of the other factors. 

Table 4.2 shows that strongest seven of the determining 
factors explained 91% of the variance in the success factor. 



TABLE 4.2 


Multiple Regression Results: All Factors 

as Determinants of Factor 17, Perceived 
Success of Project 


Strongest 

Determining 

Factors 

Standardized 

Regression 

Coefficient 

Signifi- 

cance 

Cumula= 
tive R* 1 

42* 

Coordination and 
Relations 

+ .347 

p<.001 

.773 

53 

Adequacy of Project 
Structure and 
Control 

+ .187 

p<. 001 

.830 

36 

Project Uniqueness, 
Importance and 
Public Exposure 

+ .145 

p<. 001 

.877 

5 

Success Criteria 
Clarity and Con- 
census 

+ .254 

p<.001 

.886 

31 

Competitive and 
Budgetary Pressure 

-.153 

p< . 001 

.897 

10 

Initial Over 
optisism and Con- 
ceptual Difficulty 

-.215 

p< .001 

.905 

54 

Internal Capabili- 
ties Buildup 

+ .084 

pc.OOl 

.911 


*Factor Identification Number 
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This very large percentage of explained variance is attributable 
partly to the strong determining effect of Coordination and 
Relations on project success. However, it is also attribut- 
able to the fact that six other factors made significant con- 
tributions toward explaining success even after the effects 
of Coordination and Relations had been held constant,. This 
analysis supports well, therefore, the proposition that pro- 
ject success is multiply caused rather than singly caused. 
Coordination and Relations, though very important, is not the 
sole determinant of project success. 

Table 4.2 re-emphasizes the importance of the initial 
phases of project planning. Success Criteria Clarity and Con- 
census and avoidance of Initial Qver-optimism were the two 
heaviest weighted factors in the regression equation,, after 
Coordination- and Relations. 

It is interesting to note that two factors which had 
insignificant simple correlations with success did emerge as 
significant determinants of success when other factors were 
held constant. One of these was Factor 36, Project Unique- 
ness, Importance and Public Exposure. The analysis shows that 
unique and highly publicized projects tend to be more success- 
ful than others, but that this aspect of the project is not 
as critically important to .its success as are the ways in 
which the project is managed. Factor 31, Competitive and 
Budgetary Pressure was another which had shown no relation- 
ship to success under simple correlation analysis, but showed 
a significant negative relationship with success in the 
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multiple regression equation. This result is saying that, 
all other things being equal, competitive and budgetary 
pressure tend to work against success. 

■With the exception of Factor 36, all seven of the factors 
shown in Table 4.2 had to do with project management effective- 
ness and were things which management had the potential ability 
to influence. This analysis points forcefully to the importance 
of project management as a determinant of project success by 
suggesting that relatively less controllable factors such as 
the legal-political environment, the on-going nature' of the 
parent organization, and the behavior of the client, are not 
likely to be things that act as fatal obstacles to a well- 
managed project, nor will they make a success of a poorly 
managed project. This is not to say that factors relating to 
the environment, the client and the parent organization are 
unimportant. Indeed, these factors can act as either -facili- 
tators or obstacles to effective project management, as will be 
clearly shown in the path analyses section of this report. None- 
theless, the regression analysis shows that on most projects , 
the determinants of project success are within the control of 
those who are managing and making decisions about the project. 

4 . 4 Path Analysis 

Analysis of the factors and factor correlations indicate 
that three major groupings or partitions are reasonable: 

1) factors which are external to the project; 

2) those which are discretionary ; and 

3) those which represent output characteristics 



100 


Further , analysis indicates that these groupings are not 
mutually exclusive, and many factors are shown to belong to 
more than one group. For example, client/inf luence appears 
to be a "given” or external factor as it relates to control 
techniques utilized, but it is also a discretionary factor in 
relation to the bureaucracy factor. Such situations require 
overlapping classifications which result in six subsets: 



DISCRETIONARY 
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Using the preceding paradigm the factors were classified 
in the following manner: 

I . EXTERNAL factors are those over which there is 
little or no control; typically these describe 
pre-existant conditions. 

o Legal Political Environment (2)* 

o Strategic Change in Parent ( 4 ) 

o Size of Project (8) 

o Bureaucracy (n) 

0 Private (vs. Public) Project (16) 

0 Parent Size ' (20) 

o Parent 5-Year Growth ( 25 ) 

o Project Uniqueness, Importance and Exposure (R) (36) 

o Perceived Project Complexity (R) (40) 

II. PROCESS/EXTERNAL factors are external or prede- 
termined to the specific project effort, but 
discretionary in the larger system. 

o Success Criteria Clarity and Concensus (5) 

o Initial Over-optimism and Conceptual Difficulty (10) 

o Client Contact's Authority and Influence (12) 

o Internal Criteria ( 13 ) 

o Size of Project Team (14) 

o Public Relations Environment (27) 

o Competitive and Budgetary Pressure (31) 

o Start-up Difficulties (R) ( 39 ) 

o Buy-in Strategy (R) ( 42 .) 


*Factor Identification Number 
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III. PROCESS factors are essentially discretionary • 
specific to the effort. 

o Project Manager's Authority and Influence (3)* 

o Task (vs. Social) Orientation — Primary (7) 

o Systems Approaches (-9) 

o Social (vs. Task) Orientation — Secondary (15) 

o Project Manager's Spatial Distance (18) 

o Project Team Decision Participation (R) (21) 

o Networking Techniques (49) 

IV. OUTPUT/PROCESS factors represent both end-product 
and facilitating characteristics. 

o Ease of Coordination (32) 

o Difficulty Coordinating With Client (34) 

o Coordination and Relations (42) 


V. OUTPUT factors are end-products of the specific 

project effort, they are consequent to the process', 
o Cost and Schedule Overrun (52) 

o Adequacy of Project Structure and Control (53) 

o Internal Capabilities Buildup (R) (54) 

VI. The SUCCESS factor assesses the project output . 

o Perceived Success of Project (R) (17) 

Speculative causal' analysis yields a model descriptive 
of these group interrelationships, see Figure 4.1. 


*Factor Identification Number 



FIGURE 4.1 


HYPOTHESIZED CAUSAL MODEL 


EXTERNAL FACTORS 

I 


PROCESS EXTERNAL 
FACTORS 



SUCCESS FACTOR 
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Given the six factor groupings and the causal model, an 

approach comparable to path analysis was employed as a final 

analytic step to aide in interpretation of the relationships 

among all factors as determinants of project success. 

It -was found that Factor 17, Success, was directly de- 
2 

termined (R —.880) by: 

o Cost and Schedule Overrun (52)* (.081)** 

o Adequacy of Project Structure and Control (53) (.256) 

o Internal Capabilities Buildup (R) (54) (.110) 

o Ease of Coordination (32) (.089) 

o Difficulty Coordinating With Client (34) (.275) 

o Coordinations and Relations (42) (.533) 

As summarized in Tables 4.3 - 4.6, it was found that OUTPUT 
factors were determined by OUTPUT PROCESS AND PROCESS factors; 
OUTPUT PROCESS factors were determined by PROCESS factors and 
PROCESS EXTERNAL factors; and PROCESS factors were determined 
by PROCESS EXTERNAL factors which were, in turn, determined 
by EXTERNAL factors . 

Based on the path coefficients derived in the previous 
table total path coefficients were determined for all factors 
as they relate to success. Factor 17. Total path coefficients 
indicate the relative importance of each factor as a deter- 
minant of success — even though the influence may be indirect. 
These coefficients are summarized in Table 4.7. 

*Factor Identification Number 

**Direct path coefficient (standardized' regression coefficient) , 
indicating the relative determinant value of the factor. 



Analysis of the total path coefficients points out the 
importance of the factors as determinants of success. Par- 


ticularly the most important include: 

o Legal Political Environment (2) * 

o Initial Over-optimism and Conceptual (10) 

Difficulty 

o Coordination and Relations - (42) 

o Internal Criteria (12) 

o Project Team Decision Participation (R) (21) 

o Success Criteria Clarity and Concensus (5) 

o Difficulty Coordinating With Client (34) 

o Adequacy of Structure and Control (53) 


'Although some of the remaining factors show relatively 
weak contributions to success, the importance of these factors 
should not be underestimated as they most often significantly 
impact upon others of greater importance. Such cannot, there- 
fore, be casually dismissed. 

The results of the path analysis are summarized in 
Figure 4.3. 

Beyond providing a summary of the path analysis, the 
path model represented in Figure 4.3 has further value in at 
least two other dimensions. 

First, the path model illustrates a complex set of inter- 
relationships among factors, indicating those which directly 
affect, as well as those which indirectly affect, success. 


*Factor Identification Number 




FIGURE 4.3 



**See pages following for factor identifications 
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FIGURE 4.3, continued 
FACTOR LABELS 


17 Perceived Success of Project (R) 

52 Cost and Schedule Overrun 

53 Adequacy of Project Structure and Control 

54 Internal Capabilities Buildup (R) 

32 Ease of Coordination 
34 Difficulty Coordinating With Client 
42 Coordination and Relations 

3 Project Manager's Authority and Influence 
7 Task (vs. Social) Orientation — Primary 
9 Systems Approaches 

15 Social (vs . Task) Orientation — Secondary 

18 Project Manager's Spatial Distance 

21 Project Team Decision Participation (R) 

49 Networking Techniques 


5 Success Criteria Clarity and Concensus 
10 Initial Over-optimism and Conceptual Difficulty 

12 Client Contact's Authority and Influence 

13 Internal Criteria 
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14 Size of Project Team 
27 Public Relations Environment. 

31 Competitive and Budgetary Pressure 

39 Start-up Difficulties (R) 

41 Buy-in Strategy (R) 

2 Legal Political Environment 
4 Strategic Change in Parent 
8 Size of Project 
11 Bureaucracy 

16 Private (vs. Public) Project 
20 Parent Size 
25 Parent 5-Year Growth 

36 Project Uniqueness, Importance and Public Exposure (R) 

40 Perceived Project Complexity (R) 
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This is particularly important in clarifying relationships 
proposed on the basis of uni-dimensional analysis. Further, 
it points out important factors not able to be identified by 
less complex analytic techniques . 

Second, the path model readily identifies guidelines to 

follow given particular states of particular factors. For 

« 

example, if the Legal— Political Environment is excessively 
oppressive, the path diagram points to the need to place in- 
creased emphasis on initial conceptualization (Factor 10) , 

public relations (Factor 27) , and (Factor 5) clearly establish- 
ed criteria. 



TABLE 4.3 


PATH COEFFICIENTS- OF 
OUTPUT FACTORS DETERMINED BY 
OUTPUT/PROCESS AND PROCESS FACTORS 


OUTPUT PROCESS AND PROCESS FACTORS OUTPUT FACTORS 

, - 52 * 53 54 { R ) 


32* Ease of Coordination 

.207 

-.155 

ns 

42 Coordination and Relations 

.181 

- .135 

-.264 

3 Project Manager's Authority and 

Influence 

ns 

- .125' 

ns 

7 Task (vs. Social) Orientation — Primary 

- . 16.7 

ns 

m 

9 Systems Approaches 

-.293 

, .311 

.127 

15 Social (vs. Task) Orientation -- 

Secondary 

.172 

.239 

.059 

18 Project Manager's Spatial Distance 

.115 

-.169 

.061 

21 Project Team Decision Participation (R) 

.243 


-.210 

49 Networking Techniques 

.265 

-.302 

ns 

10 Initial Over-Optimism and Conceptual 

Difficulty 

.681 

-.627 

-.142 

12 Client Contact's Authority and 

Influence 

, . .049 

-.186 

.093 

13 Internal Criteria 

ns 




*Factor Identification Number 
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TABLE 4.4 


PATH COEFFICIENTS OF 
OUTPUT/PROCESS FACTORS DETERMINED BY 
.PROCESS AND PROCESS/EXTERNAL FACTOR 


PROCESS AND PROCESS/EXTERNAL FACTORS 
3* Project Manager's Authority and Influence 

OUTPUT 

32* 

.123 

/PROCESS 

34 

-.074 

FACTORS 

42 

.233 

7 

Task (vs . Social) Orientation — Primary 

.071 

ns 

ns 

9 

Systems Approaches 

ns 

.138 

.226 

15 

Social (vs. Task) Orientation — Secondary 

-.245 

ns 

BB9 

18 

Project Manager's Spatial Distance 

ns 

-.115 

ns 

21 

project Team Decision Participation (R) 

-.155 

ns 

-.444 

49 

Networking Techniques 

-.237 

ns 

-.170 

5 

Success Criteria Clarity and Concensus 

ns — 

-.176 

.155 . 

10 

Initial Over-optimism and Conceptual Difficulty 

-.580 

.591 

,-.294 

12 

Client Contact's Authority and Influence 

-.190 

.155 

-.132 

13 

Internal Criteria 

.055 

-.139 

ns 

14 

Size of Project Team 

ns 

ns 

ns 

27 

Public Relations Environment 

-.143 

.158 

ns 

31 

Competitive and Budgetary Pressure 

ns 

.219 

mm 

39 

Start-up Difficulties (R) 

.279 

-.101 

.103 


♦Factor Identification Number 
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TABLE 4.5 


PATH COEFFICIENTS OF 
PROCESS FACTORS DETERMINED BY 
PRO CESS /EXTERNAL AND EXTERNAL FACTORS 


PROCESS FACTORS 


PROCESS EXTERNAL AND 
EXTERNAL FACTORS 

3 

7 

9 

15 

18 

21 

49 

'5* 

Success Criteria Clarity 
and Concensus 

.319 

.095 

.281 

ns 

-.627 

-.142 

ns 

10 

Initial Over-optimism 
and Conceptual Difficulty 

-.188 

.264 

-.100 

ns ■ 

ns 

.241 

-.20] 

12 

Client Contact's 
Authority & Influence 

. 230 

ns 

ns 

-.191 

.076 

ns 

G'X 

CO 

0 

1 

13 

Internal Criteria 

.264 

-.115 

.304 

ns 

. .244 

-.357 ■ 

.262 

14 

Size of Project Team 

.140 

.105 

ns 

-.071 

ns 

ns 

.389 

27 

Public Relations 
Environment 

.119 

ns 

ns 

.123 

ns 

ns 

. 09C 

•31 

Competitive and 
Budgetary Pressure 

-.166 

ns 

ns 

ns 

.908 

-.19 6 

ns 

39 

Start-up Difficulties (R) 

ns 

-.152 

ns 

.074 

ns 

ns 

! - . 12( 

41 

Buy-in Strategy (R) 

ns 

ns 

-.490 

ns 


.164 

ns 

2 

Legal Political 
Environment 

-.101 

-.186 

-.318 

ns 

89 

.129 

-.079 

4 

Strategic Change in 
Parent 

ns 

-.064 

.085! 

-.096 

.105 

ns 

.245 

8 

Size of Project 

ns 

.167 

.274 

-.107 

.187 


ns 

11 

Bureaucracy 

-.077 

ns 

-.103 

.088 

ns 

) 

ns 

ns 

16 

Private (vs . Public) 
Project 

ns 

ns 

-.277 

-.261 

ns 

ns 

ns 

20 

Parent Size 

ns 


.185 

-.106 

.157 

-.205 


25 

Parent 5-Year Growth 

ns 

ns 

ns 

.084 


ns 

1 

o 

CO 

cn 

36 

Project Uniqueness, Im- 
portance and Public 
Exposure (R) 

ns 

m 

ns 

ns 

.125 

.082 

ns 

40 

Perceived Project 
Complexity (R) 

.086 

ns 

ns 


m 

-.230 

ns 


*Factor Identification Number 
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TABLE 4.6 


PATH COEFFICIENTS OF 
PROCESS/EXTERNAL FACTORS DETERMINED BY 
EXTERNAL FACTORS 




5* 

10 

12 

13 

14 

27 

31 

39 

41 

2* 

Legal Political Environment 

- .300 

.688 

-.078 

- .218 

- .203 

.672 

.150 

- .580 

-.692 

4 

Strategic Change in Parent 

.285 

-.123' 

.231 

.305 

. 032 

.043 

-.004 

.101 

.10 5 

8 

Size of Project 

.401 

- .080 

.293 

.067 

.532 

.123 

-.372 

-.031 

.043 

11 

Bureaucracy 

-.178 

.105 

-.079 

-.075 

- .068 

.069 

-.207 

.065 

-.041 

16 

Private (vs. Public) Project 

.019 

.131 

.077 

-.262 

-.106 

.197 

-.070 

. 140 

-.174 

20 

Parent Size 

-.001 

.019 

-.093 

.021 

-.120 

.073 

-.286 

- .217 

.138 

25 

Parent 5-Year Growth 

.067 

-.055 

.030 

.123 

-.056 

ns 

.074 

- .066 

.042 

36 

Project Uniqueness , Importance 
o-n r\ Public Exposure (R) 

.07 0 

-.250 

-.029 

-.281 

-.144 

-.072 

.323 

-.170 

.051 

40 

Perceived Project Complexity (R) 

. 129 

-.029 

.146 

-.069 

.081 

.140 

.199 

-.105 

.101 


*Factor Identification Number 



TABLE 4.7 


TOTAL PATH COEFFICIENTS 
FOR FACTOR 17, "SUCCESS" 
R 2 '=. 880 


FACTOR 

52 

53 

54 
32 
34 
42 
3 
7 

9 

15 

18 

21 

49 

5 

10 
12 

13 

14 
27 
31 
39 


Cost and Schedule Overrun 

Adequacy 1 of Project Structure and' Control 

Internal Capabilities Buildup (R) 

Ease of Coordination 

Difficulty Coordinating With Client 

Coordination and Relations 

Project Manager's Authority and Influence 

Task (vs. Social) Orientation — Primary 

Systems Approaches 

Social (vs. Task) Orientation — Secondary" 
Project Manager's Spatial Distance 
Project Team "Decision Participation (R) 
Networking Techniques 

Success Criteria Clarity and Concensus 

Initial Over-optimism and Conceptual Difficulty 

Client Contact's Authority and Influence 

Internal Criteria 

Size of Project Team 

Public Relations Environment 

Competitive and Budgetary Pressure 

Start-up Difficulties (R) 


.081 

..256 

.110 

.145 

.275 

.513 

.159 

.008 

.172 

.019 

.028 

.293 

.158 

.288 

.523 

.102 

.309 

.047 

.020 

.175 

.060 
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41 Buy-in Strategy (R) 

2 Legal Political Environment 

4 Strategic Change in Parent 

8 Size of Project 

11 Bureaucracy 

16 Private (vs. Public) Project 

20 Parent Size 

25 Parent 5-Year Growth 


.041 
.694 
.19 7 
.115 
.112 
.203 
.104 
.092 

and Public Exposure (R) .015 

.005 


36 Project Uniqueness, Importance 

40 Perceived Project Complexity (R) 



V. CONCLUSIONS 


5 . 1 Analysis 

To achieve the purpose of the study the data were 
analyzed in seven ways. These analyses were conducted in two 
major partitions: the first utilizing raw data, the second 

utilizing factored data. With the raw data, variance, corre^* 
lation, and factor analysis techniques were used. One of the 
results of a factor analysis is a set of factor scores . With 
these factor scores, variance, correlation, regression, and 
path analysis techniques were used. 

5.11 Correlation 

Product-moment correlation was performed on the project 
characteristic variables with six indices of success. These 
correlations indicate surface relationships of the project 
characteristics with the success items. 

It was found that the following project management 
characteristics strongly affect success (r>_.3, p<.001) in 
the direction indicated. 

Item Description 

o Project team sense of mission (+) 
o Project team spirit (+) 
o Project team goal commitment (+) 
o Original cost estimates too optimistic (-) 
o Project team capability (+) 
o Difficulty meeting project schedules (-) 
o Back-up strategies were available (+) 
o Difficulty in obtaining funding to completion (-) 
o Project Manager's satisfaction with planning and control (+) 
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o Unity between project manager and contributing department 
managers (+) 

o Difficulty staying within original budget (-) 
o Unity between project manager and client contact (+) 
o Unity between project manager and public officials {+) 
o Unity between parent contributing departments (+) 
o Difficulty coordinating with client organization (-) 


Although the relationships are not as strong ( . 2 <_ r£.3). , 

it was found that the following project management character- 
istics tend to affect success (p<;.001) in the directions 
indicated. 


o Parent enthusiasm (+) 
o Unrealistic project schedules (-) 
o Lack of rapport with client organization (-) 
o Team's satisfaction with organization structure (+) 
o Progress reports were over-optimistic (-) 
o Project Manager's technical skills (+) 

o Project team participation in major problem solving (+) 
o Decision delays hampered project (-) 
o Difficulty closing out project (-) 
o Procedures for changes were inadequate (-) 

o Difficulty maintaining rapport with parent organization (-) 
o Project Manager had insufficient authority (-) 
o Project team participation in decision making (+) 
o Unity between project manager and his superior (+) 
o Extent of parent new capabilities buildup (+) 
o Favorability of media coverage * <+) 
o Project Manager's human skills (+) 
o Difficulty in coordinating among team members (-) 
o Schedule overrun (-) 
o Difficulty freezing design (-) 
o Difficulty keeping competent team people (-) 
o Excessive politics involved in award (-) 
o Cost estimates intentionally underestimated (-) 
o Value of status, progress reports {+} 
o Project Manager's administrative skills (+) 
o Value of work breakdown structures (+) 
o Project too encumbered by legal restrictions (-) 
o Too many government agencies involved (-) 
o Value of Bar, Gantt, Milestone charts (+) 

o Project Manager's influence in selecting team personnel (+) 
o Project team's job insecurity {-) 
o Difficulty in defining goals (-) 

o Need new forms of government - industry cooperation (-) 
o Project Manager's influence in authorizing subcontractors (+) 
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Although the relationships are not as strong (r<.2), it 
was found that the following project management characteristics 
are associated with success (pc. 001) . 


o Project Manager's influence in selecting subcontractors (+) 
o Project was more complex than initially conceived (-) 
o Difficulty in meeting technical requirements (-) 
o Government over control {-) 

o Importance to parent - technical performance (+) 
o Importance to project manager - technical performance (+) 
o Project decisions made at higher than appropriate levels (-) 
o Project Manager's influence in authorizing overtime (+) 
o Extent of parent enthusiasm (+) 
o Importance to project manager - schedule (+) 
o Difficulty in coordinating with parent organization (+) 
o Adequacy of project physical facilities (+) 
o Project Manager's influence in relaxing specifications (+) 
o Value of network systems {+) 

o Project Manager's influence in giving merit raises (+) 
o Team members hampered by unrelated assignments (-) 
o Public became too involved (-) 
o Government red-tape caused delays (-) 
o Importance to parent - schedule (+) 
o Volume of paper work was excessive. (-) 
o Too much pressure from parent top management (-) 
o Importance to project manager - budget (+) 
o Project team participation in setting budgets (+) 
o Extent of project structure revision (-) 
o Importance to client - technical performance (+) 


5.12 Analysis of Variance 

While correlation analysis is a useful way of discover- 
ing that a relationship exists between two variables, it has 
the disadvantage that it assumes the relationship to be con- 
tinuous and linear across the full range of both variables 
being considered. Analysis of variance was used in order to 
discover which variables were associated with project failure 
but not with success, which were associated with success 
but not with failure, and which were associated with both 
success and failure — linear and' continuous. 
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Considering the above, it was found that the presence 
of the following project management characteristics strongly 
affect the failure of projects? however, the absence of these 
characteristics does not insure success. 


o insufficient use of status/progress reports 
o use of superficial status /progress reports 
o inadequate project manager administrative skills 
o inadequate project manager human skills 
o inadequate project manager technical skills 
o insufficient project manager influence 
o insufficient project manager authority 
o insufficient client influence 
o poor coordination with client 
o lack of rapport with client 
o client disinterest in budget criteria 

o lack of project team participation in decision-making 
o lack of project team participation in major problem-solving 
o excessive structuring of project team 
o job insecurity within the project team 
o lack of team spirit and sense of mission within the 
project team 

o parent organization stable, non-dvnamic, lacking strategic 
change 

o poor coordination with parent organization 
o lack of rapport with parent organization 
o new "type" of project 

o project more complex than the parent has completed previously 
o initial under-funding 
o inability to freeze design early 
o inability to close-out the effort 
o unrealistic project schedules 
o inadequate change procedures 
o poor relations with public officials 
o unfavorable public opinion 


While the above were found to be associated with project 
failure, the following were found to be associated with success. 
That is, the following were found to be necessary, but not 
sufficient conditions for success. 

o frequent feedback from the parent organization 
o frequent feedback from the client 
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o judicious use of networking techniques' 
o availability of backup strategies 

o organization structure suited to the project team 
o adequate control procedures, especially for dealing 
with changes 

o project team participation in setting schedules' and 
budgets 

o flexible parent organization 
o parent commitment to established schedules 
o parent enthusiasm 

o parent commitment to technical performance goals 
o parent, desire to build up internal capabilities 
o project manager commitment to established schedules 
o project manager commitment to established budget 
o project manager commitment to technical performance- goals 
o client commitment to established schedules 
o client commitment to established budget 
o client commitment to technical performance goals 
o enthusiastic public support 
o lack of legal encumbrances 
o lack of excessive government red-tape 

o minimized number of public/government agencies involved 


In addition to those factors which affect success or 
failure, some were found to be linearly related to both success 
and failure. That is, the presence of the following characteris- 
tics tend to improve the probability of success while their 
absence leads toward failure. 


o goal commitment of project team 
o accurate initial cost estimates 
o adequate project team capability 
o adequate- funding to completion 
o adequate planning and control techniques 
o minimal start-up difficulties 
o task (vs. social) orientation 
o absence of bureaucracy 
o on-site project manager 
o clearly established success criteria 


5.13 Factor Analysis 

-Due to the large number of variables .included in the 
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study, the technique of factor analysis was used to reduce 
the data to a smaller set of underlying dimensions. An 
additional benefit 'of the factor analysis technique is that 
it allows us to see what the major dimensions are that com- 
prise the world of project management. 

. A noteworthy result of the factor analysis was the 
large number of factors produced. This illustrates the 
multi-dimensional complexity of the project management 
"world" . The factors' or underlying dimensions identified 
include : 


o Legal political environment 
o Project Manager's authority and influence 
o Strategic change in parent 
o Success criteria clearity and concensus 
o Task (vs. social) orientation — primary 
o Size of project 
o Systems approaches 

o Initial over-optimism and conceptual difficulty 
o Bureaucracy 

o Client contact's authority and influence 
o Internal criteria 
o Size of project team 

o Social (vs. task) orientation — secondary 
o Private (vs. public) project 
o Perceived success of project (R) 
o Project Manager's spatial distance 
o Parent size 

o Project team decision participation 
o Parent 5-year growth 
o Public relations environment 
o Competitive and budgetary pressure 
o Ease of coordination 
o Difficulty coordinating with client 

o Project uniqueness, importance and .public exposure (R) 
o Start-up difficulties (R) 
o Perceived project complexity 
o Buy-in strategy (R) ' 
o Coordination and relations 
o Networking techniques 
o Cost and schedule overrun 
o Adequacy of project structure and control 
o Internal capabilities buildup (R) 
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5.14 Correlation Using Factored Data 

Of the 32 factors identified, Factor 17 provides an in- 
dependent measure of project success. To examine the surface 
relationships of the factors with success, the correlations 
of Factor- 17 and the remaining factors were considered. 

Using product-moment correlation, it was found that the 
following factors strongly affect success in the directions 
indicated: ' 


o Coordination and relations (+) 
o Adequacy of structure and control (+) 
o Project difficulty and complexity (-) 
o Difficulty coordinating with client (-) 
o Project team decision participation (+) 
o Coordination difficulty (-) 
o Project manager authority and influence (+) 
o Clearly established success criteria (+) 
o Project difficulty {-) 
o Internal criteria (+) 
o Control techniques {+) 
o Legal-political difficulties (-) 


Although the relationships were not as strong, the 
following factors were associated with success in the directions 
indicated. 


o Bureaucracy (-) 

o Parent organization flexibility (+) 
o Client contact's authority and influence (-) 
o Social (vs. task) orientation — secondary (+) 
o Parent 5-year growth (+) 
o Project Manager's spatial distance (-) 
o Size of project team (-) 
o Private (vs. public) project ( + ) 
o Routine-type project (+) 


5.15 Analysis of Variance Using Factored Data 

"F-test" analysis of variance was performed on the factors 



with the success factor categorized by degree. This analysis 
allowed the identification of non-linear relationships — par- 
ticularly those associated only with failure. 

•Using "F-test" analysis of variance, it was found that 
the following factors strongly affect the failure of pro- 
jects; however, 'the absence of these characteristics does not 
insure success (listed in order of importance) . 


o absence of project management planning and control 
techniques 

o poor client relations 
o poor overall coordination 
.0 inherent project complexity 
o absence of project team participation 
o insufficient project manager authority and influence 
o ill-defined success criteria 

o external bureaucratic-political difficulties 
o buy-in strategy 
o poor public relations 

o static or un dynamic parent organization 
o initial start-up difficulties 
o over-management by client 
o rigid parent organization 


5.16 Regression Using Factored Data 

Up to this point we have made numerous references to the 
relationship or association of the various project character- 
istics and factors with project success. In each .instance we 
have been describing "simple" relationships, that is, the 
extent to which variation in any one given characteristic or 
factor tends to be associated with variation in success, with 
no consideration given to the effects of any of the other 
characteristics or factors . Simple relationships leave 
unanswered the question of whether several variables, taken in 
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combination, would explain a larger portion of the variance in 
success than would any one variable by itself. Since we con- 
tend that project success results not from any one cause alone, 
but from a combination of causes, a further test of the data 
was necessary. 

Multiple regression analysis provided this test. In 
this analysis, the "perceived success of project" factor was 
used as the dependent variable, and the other 31 factors were 
independent variables. 

The analysis revealed that the seven strongest of the 
independent variables, taken together, explained 91% of the 
variation in the success factor. These seven factors, in 
order of importance and with the direction of their effect 
indicated, were the following: 

o Coordination and relations (+) 
o Adequacy of project structure and control (+) 
o Project uniqueness, importance and public exposure (+) 
o Success criteria clarity and concensus (+) 
o Competitive and budgetary pressure (-) 
o Initial over-optimism and conceptual difficulty (-) 
o Internal capabilities buildup (+) 

This analysis clearly supported the proposition that 
project success is multiply caused rather than singly caused. 
Furthermore, most of the factors listed above were things 
which management had the potential ability to influence. This 
result points forcefully to the importance of project manage- 
ment as a determinant of success by suggesting that relatively 
less controllable factors such as the legal-political environ- 
ment, the on-going nature of the parent organization, and the 
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behavior of the client, need not act as fatal obstacles to the 
success of a well-managed project, nor will they make a success 
of a poorly managed project. The regression analysis shows 
that on most projects, the determinants of project success are 
within the control of those who are managing and making 
decisions about the project. 

5.17 Path Analysis 

Study of the above analyses suggest that the variables 
considered in this study can be classified as being either: 


I . EXTERNAL 

II. PROCESS /EXTERNAL 

III. PROCESS 

IV. OUTPUT/PROCESS 

V. OUTPUT 

VI. SUCCESS 
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Considering the preceding paradigm, path analysis was 
used to study the interrelationships of the identified factors 
The result of the path analysis is a path model which illus- 
trates the complex set of interrelationships among factors — 
indicating those which directly affect, as well as those which 

indirectly affect success. 

* 

The path model developed, as shown in Figure 5.1, does 
much in achieving the stated purpose of the study — "to 
determine the interactions of numerous project considerations 
with particular reference to project performance" 


5 . 2 Conclusion 

The various statistical analyses described above yield 
immediate conclusions regarding determinants of project 
success. More important, however, are conclusions based upon 
these analyses when considered collectively. When so con- 
sidered, more general and perhaps more important conclusions 
can be formulated. In Chapter I the following conclusions 
are developed: 

5.21 Project Management is a complex mechanism containing 
numerous variables of significance to project success 
There is no simple approach to insure project 
effectiveness. Many factors contribute to project 
success . 

5.22 To achieve the potential success of a project it 
is necessary to both a) encourage positive deter- 
minants, and. simultaneously b) discourage negative 
determinants . 

5.23 The usefulness of project management techniques 
lie in their judicious use. The limitations of 
techniques used must be recognized and considered. 
Appropriate techniques must be used in concert. 
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5.24 

5.25 

5.26 

5.27 

5.28 

5.29 


Project Management is itself a complex system, and 
only when so considered can otpimal managerial 
techniques be developed and utilized effectively. 

The factors affecting the success of projects 
include factors over which little or no management 
control is possible, discretionary factors which 
can be controlled either within the project effort 
itself or in the larger system, and end products 
which serve as the basis for the determination 
of degree of success. 

Many determinants of success are established prior 
to the time period during which a project is 
conducted. As a result, the potential success of 
a project is partially established prior to its 
undertaking . 

Many determinants of success or lack of success 
are established by parties external to the project 
team. As a result, the potential success of a 
project is partially established by agents external 
to the project team. The influence of the project 
manager and project team is therefore limited to 
factors which they can control. 

Adverse environmental or "given" conditions do not 
necessarily affect project success directly, but 
often may be seen as affecting success through 
their influence on other intervening conditions 
and management processes. An adverse environ- 
mental or given condition can therefore be 
avoided or overcome through astute identification 
of those factors which it tends to affect directly, 
and through effective management action on those 
factors . 

The major variables which affect the success of 
projects include: 

Project Manager 


o commitment to project goals 
o authority and influence 
o task orientation 
o administrative skill 
o human skill 
o technical skill 

o early and continued involvement 
o participation in goal setting and 
criteria specification 
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Proj ect Team 

o capabilities 
o commitment to goals 
o participation in 

goal setting 

setting budgets and schedules 
major decision-making 
problem solving 

o early and continued involvement 
o "sense of mission" 
o structural flexibility 


Parent Organization 


o coordinative efforts 
o structural flexibility 
o effective strategic planning 
o rapport maintenance 
o adaptability to change 
o past, experience 
o external buffering- 
o prompt and accurate communications 
o enthusiasm 

o project contributes to parent capabilities 


Client Organization 

o coordinative efforts 
o rapport maintenance 
o establishment of reasonable and 
specific goals and criteria 
o change procedures 

o prompt and accurate communication 
o commitment 
o lack of red-tape 
o prompt decision-making 
o influence and authority of contact 


Managerial Techniques 

o judicious, and adequate but not excessive 
use of planning, control, and communication 
systems. 

Pre-Conditions 


o clearly established specifications and design 



130 


o realistic schedules 
o realistic cost estimates 
o avoidance of buy-ins 
o avoidance of over— optimism 
o conceptual clarity 

o favorable interface with legal-political 
environment 


5 . 3 Implications 


Based upon the conclusions derived and the various 
analyses it is apparent that the Client, Parent, and Project 
Organizations can influence the success of project efforts. 

The results of this study have specific implications for each 
of these organizations, as summarized in Figure 5.2. 

5.31 Client Organization 

To create positive determinants of success and to 
diminish negative determinants it is considered that the Client 
Organization and/or Principal Client Contact should: 

o Encourage openness and honesty from the start from 
all participants. 

o Create an atmosphere that encourages healthy, but 
not cutthroat, competition or "liars" contests. 

o Plan for adequate funding to complete the entire 
project. 

o Develop clear understandings of the relative 
importance of cost, schedule, and technical per- 
formance goals . 

o Seek to minimize direct public participation and 
involvement. 

o Develop short and informal lines of communication 
and flat organizational structures. 

o Delegate sufficient authority to the principal 

client contact and let him promptly approve or reject 
important project decisions. 


o Reject "buy- ins . 



FIGUEE 5.2 



Encourage openness and honesty fron the 
start fron all participants. 


Create an at no sphere that encourages 
healthy, but not cutthroat, competition 
or '’liars' contests." 

Plan for adequate funding to complete the 
entire project. 


The Client Organ- 1 Develop clear understandings of the re- 


i sat ion and/or 
Principal Client 
Contact 


lative importance of cost, schedule, and 
technical performance goals. 

Seek to minimize public participation and 
involvement . 

Develop short and informal lines of com- 
munication and flat organizational struc- 
tures 


Reject 'buy-ins.' 1 

5 Jake prcnpt decisions regarding contract 
award or go-ahead. 


Develop close, but not meddling, 
working relationships with 
project parti cipant s . 

Avoid anns-length relationships. 

Do not insist upon excessive re- 
porting schemes. 


Make prcopt decisions regarding 
changes . 


Delegate sufficient authority to the prin- 
cipal client contact and let him promptly 
approve or reject important project deci- 
sions. . 


Select, at an early point, a project 
manager with a proven track record of 
technical skills, human skills, and 
administrative skills (in that order) 
to lead the project team. 

The Parent Organ- Develop clear and workable guidelines 


izatlon and/or 
Principal Parent 
Contact 


for your project manager. 

Delegate sufficient authority to your 
project manager and let him make im- 
portant decisions in conjunction with his 
key project team members. 


Do not exert excessive pressure on the project 
manager to win the contract. 

Do not slash or balloon the project team's cost 
estimates . 

Avoid "buy-ins . " 

Develop close, but not meddling, working rela- I 
tionships with the principal client contact and | 
the project manager. J 


Demonstrate enthusiasm for and com- 
mitment to the project and the project 
teem. 

Develop and maintain short and informal 
lines of communication with the project 


Insist -upon the right to select your own 
key project teem members 

Select key project team members with proven 
track, records in their area of expertise. 

The Project Develop commitment and a sense of mission 

Manager and/or fron the outset among project team members. 

Team Pr °^ eCt Seek sufficient authority and a projectized 

form of organizational structure. 

Coordinate frequently and constantly re- 1 
in force good relationships with the client, 
the parent , and 'y°ur team. J 

Seek to enhance the public's image of the 1 
project. 


Call upon key project team members to assist 
in decision-making and problem solving. 

Develop realistic cost, schedule, and techni- 
cal performance estimates and goals. 

Develop back-up strategies and systems in anti- 
cipation of potential problems. 

Develop an appropriate, yet flexible and flat, 
project teem~organization structure. 

Seek to maximize your influence over people 
and key decisions even though your formal 
authority may not be sufficient. 


’ Baplcy a workable and candid set 
of project planning and control 
tools. 

( Avoid pre-occupatio? with , or 
over-reliance upon, one type 
of project control tool. 

Constantly stress the import- 
ance of meeting cost , schedule 
and technical performance goals. 

Generally, give highest prior- 
ity to achieving the techni- 
cal performance mission or func- 
tion to be performed by the pro- 
ject end-item. 


Keep changes under control. 

Seek to find ways of assuring the 
Job security of effective pro- 
ject team members. 


Plan for an orderly phase-out 
of the project 
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o Make prompt decisions regarding contract award 
or go-ahead. 

o Develop close, but not meddling, working relation- 
ships with project participants. 

o Avoid arms-length relationships. 

o Do not insist upon excessive reporting schemes. 

o Make prompt decisions regarding changes. 

5.32 Parent Organization 

To create positive determinants of success and to diminish 
negative determinants it is considered that the Parent Organi- 
zation and/or Principal Parent contact should: 


o Select, at an early point, a project manager with 

proven track record of technical skills, human skills, 
and administrative skills (in that order) to lead the 
project team. 

o Develop clear and workable guidelines for the project 
manager. 

o Delegate sufficient authority to the project manager 
and let him make important decisions in -conjunction 
with his key project team members. 

o Demonstrate .enthusiasm for and commitment to the 
project and the project team. 

o Develop and maintain short and informal lines of 
communication with the project manager. 

o Do not exert excessive pressure on the project 
manager to win the contract. 

o Do not slash or balloon the project team's cost 
estimates . 

o Avoid "buy-ins". 

o Develop close, but not meddling, working relation- 
ships with the principal client contact and the 
project manager. 
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5.33 Project Manager 

To create positive determinants of success and to 
diminish negative determinants it is considered that the 
Project Manager and/or Project Team should: 

o Insist upon the right to select own key project 
team members . 

o Select key project team members with proven track 
records in their area of expertise. 

o Develop commitment and a sense of mission from the 
outset among project team members. 

o Seek sufficient authority and a projectized form 
of organizational structure. 

o Coordinate frequently and constantly reinforce 

good relationships with the client, the parent, and 
the team. 

o Seek to enhance the public's image of the project. 

o Call upon key project team members to assist in 
decision-making and problem solving. 

o Develop realistic cost, schedule, and technical 
performance estimates and goals . 

o Develop back-up strategies and systems in anticipation 
of potential problems . 

o Develop an appropriate, yet flexible, and flat, project 
team organization structure. 

o Seek to maximize influence over people and key 
decisions even though formal .authority may not be 
sufficient. 

o Employ a workable and candid set of project planning 
and control tools. 

o Avoid pre-occupation with, or over- reliance upon, 
one type of project control tool. 

o Constantly stress the importance of meeting cost, 
schedule and technical performance goals. 

o Generally, give highest priority to achieving the 
technical performance mission or function to be per- 
formed by the project end-item. • 
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o Keep changes under control . 

o Seek to find ways of assuring the job security of 
effective project team members. 

o .Plan for an orderly phase-out of the project. 

5.34 Future ' Research • 

The primary purpose of this research was' to investigate 
the determinants of project success in non-NASA projects. 

While many determinants of project mission success were 
identified, a somewhat unsettling finding was that effective 
cost performance was not uniformly associated with mission 
success.. In fact, the data revealed that mission-successful 
projects more often than not show a cost overrun, often a 
very substantial one. Questionnaire data provided by respond- 
ents during the study (most of whom were project managers) 
showed, furthermore, that project success tends strongly to 
be defined as adequacy of technical performance-and not as 
adequacy of cost performance. Factor analysis of the data 
revealed that technical performance and cost performance 
were independent factors, with only technical performance 
being strongly and positively related to overall project 
success . 

Although the study covered a wide range of project types, 
ranging from construction projects to software development, 
the phenomenon uncovered, namely the low priority given to 
cost performance, is .one of particular note for those 
managers who are becoming increasingly concerned about find- 
ing ways of improving cost performance without downgrading 
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confidence in mission success. 

While it tended to be true that cost overruns were 
associated with mission-successful projects, this was not 
universally the case. The large existing data bank, contain- 
ing quantified descriptions of more than 670 projects,, includes 
many projects which were both mission-successful and cost- 
control effective. It appears reasonable, therefore, that 
future research be conducted to determine those organiza- 
tional factors and managerial actions that differentiate 
projects which are both cost and mission effective from those 
that are not. 

To further the understanding of factors leading to 
combined cost-mission effectiveness' of project management, 
and to facilitate the transfer of this knowledge into im- 
proved practices, future research should be conducted with 
the following kinds of questions in mind: 

1. What mix of organizational and management factors 
leads to mission success on projects where costs 
are effectively controlled? What is the relative 
importance of each of these factors and what 
important interrelationships exist between these 
factors? 

2. What factors most commonly lead to cost overrun 
and upon what do these factors, in turn, depend? 

Which of these factors are most readily subject to 
management control? In what ways can the "givens" 
(relatively uncontrollable factors which tend to 
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have adverse effects on. costs) be dealt with 
effectively? What organization designs and manage- 
ment strategies were employed on projects which did 
not show cost overruns despite adverse circumstances? 

3. What are the differences in organizational and 

management profiles among projects which have each 
of the four outcome patterns. A, B, C and D shown 
below? 




Mission 

Success 



High 

Low 

Cost Control 

High 

A 

C 

Effectiveness 

Low 

B 

D 


A comparison of outcome patterns A, B and C will 
be of particular importance to future research efforts, since 
the aim would be to distinguish project management techniques 
Which lead to combined cost and mission success from those 
which lead to mission success at the expense of cost overrun 
on the one hand, and cost performance at the expense of 


mission success on the other. 
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Research conducted by methods designed to answer the 
above questions and to reveal determinants and interrela- 
tionships which were not anticipated by the present analysis 
will yield a revised model having direct policy and action 
implications for the management of both NASA and non-NASA 
programs and projects. 



appendix a 

QUESTIONNAIRE 
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PROJECT MANAGEMENT ENVIRONMENT SURVEY 


principal investigators: 

Bruce N. Baker, D.P.A. 
David C. Murphy, D.B.A. 

PROJECT MANAGEMENT RESEARCH 
Boston College 
Chestnut Hill 
Massachusetts 02167 





PROJECT MANAGEMENT ENVIRONMENT SURVEY 


The questions in this survey arc directed toward your experience on 
one unique protect which has been completed within the past five years. 
Please select a project with which you were very familiar. The questions 
are designed to be answered by Project Managers, Project Team members, 
or someone else who was intimately familiar with a specific project. 

If a question is not applicable to the project you have selected, or if 
you cannot answer a question for any reason, skip it, or cross it out The 
important aspect of this survey is to have everyone respond to as many 
questions as possible. 

The answers and results of the survey will be treated such that 
anonymity is preserved as to the source of the information. It you wish to 
receive the results of the survey, please write your name and address on 
the enclosed card. The card is designed so that you can include it in the 
envelope with your completed questionnaires; or if you prefer, you can 
mad it separately. In either case, your name or the name of your 
organization will not be associated with your questionnaire responses 

The questions are designed to permit rapid responses. In most eases, 
you can merely ehcck the appropriate box, or place a vertical slash mark 


at the most appropriate point In cases where quantitative data is 
requested, exact answers arc not necessary, knowledgeable estimates and 
approximations will utjjttv. It any question is not clear, please answer it 
in the best way you can 

If you wish to elaborate or clarify your response, write in the margins 
or use the comments page at the back of the survey booklet. After 
answering the specific questions in the survey, if you think anything has 
been omitted, or if there is any special thing about the project, 
management environment to which you have directed your answers, 
please write these on the comments page or enclose additional sheets. 

Your response is needed If you have any questions or problems, please 
call collect to 

Dr Bruce N. Baker 
or 

Dr. David C Murphy 
(617) 969-0100, 

Extension 8 1 2 or 2479 
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PLEASE NOTE THE FOLLOWING DEFINITIONS FOR THE PURPOSE OF THIS SURVEY 


PROJECT TEAM relers to jll project personnel within the Parent Organization, whether or not they are under the Project Manager 


PROJECT ORGANIZATION refers to Hie Project Team plm all subcontractors and other external organizations working on the Project 


PARENT ORGANIZATION refers to all personnel in the hierarchical structure above the level of the Project Manager but within the same overall organization. 

CLIENT ORGANIZATION refers to the principal organization or individual which sponsored, approved, and funded the Project For internally 
funded projects, the Client'Orgnnization may be a subset of the Parent Organization or the Parent and Client Organizations may be one and the same 

Two typical arrangements of these organizations are depicted below Many other arrangements are possible 


EXTERNAL CLIENT ARRANGEMENT INTERNAL CLIENT ARRANGEMENT 
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Which of the following hcsl describes the project activity or end 
product, the client or source of funds, your individual role, the nature of 
the project, the competitive environment, and the nature of the contract 
or agreement 

For each of the following please check the box which best applies 


Project Activity or End Product 

I" - ! A Construction Project 

■ — | A Hardware. Equipment, or Apple 
LJ ancc Development 

□ A.Food, Drug, or Soft Goods 
Development 

□ A New 01 Improved Process or 
Software Development 

I | A Service or Test 

| | A Study 

Other . , 

tpteasr specify) 

CHcnt/Source of Funds 

| j Federal Government-Defense 

□ Federal Government-Space 

j j Federal Government -Other 

j | State Government 

f~~| Local Government 

□ Your Parent Organization or In- 
House Funds 

□ Another Division of the Parent 
Organization 

□ Another Corporation or Individual 
Client 

□ Other 

tpleuse specify) 


Your Individual Role 
If on Project Team 
Project Manager 
H Manager on Project Team 
| | Project Team-Technical 

| j Project Team- Adrmmsiralivc 

□ Other 

— {pk,i« >p«u fy) 


If m Parent Organization 
j | Project Manager's Su pet tor 
n Manager m Parent (Xganizaiion 
I 1 Other 

(plr3Nf 

If m Client Orgamxattotii 

□ Owner OI Top Executive Officer 

□ Principal Client Contact or Client’s 
Project Manager 


□ 

□ 

□ 


Contact in Client Organization— 
Technical 

Contact in Client Organization- 
Administrative 1 


Other 


(please specify) 


If in any other organization 


□ 


(please specify) 


Nature of the Project 
Essentially, was the overall Project ' 
j j Public in Nature 
□ Private in Nature 

Competitive Environment 

[ | Sole Source 

□ Invitation for Bsd-Limited 
Competition 

| | Sealed Bid -Open Competition 
| | Unsolicited Proposal 
[ | In-House Project 
| | Other 

’ 1 (plcjtp'petifj) 


Nature of Contract or Agreement 


Which of the following terms best 
describes the organizational structure of 
the Project Team as it existed during the 
[leak activity period of the Project? 


□ 


Pure Fundionjl-Project Manager, if 
any, was merely the focal point for 
cirmmunicattons, he had no author- 
ity to direct people other than by 
persuasion or reporting to lus own 
superior 


Weak Matrix-Project Manager was 

□ the focal point for controls, bz did 
not actively direct the work of 
others. 


Strong Matrix or ftutMy Projec- 
lized-Project Manager was the 
focal point for directions and con- 
trols.hc may have had seme engi- 
j | nerring and control personnel 
reporting to hun on a line basis, 
while remainder of the Project 
Team was located administratively 
m other departments. 


□ Fixed Price type Contract— Wilht’ul 
Incentives or Penal lies 

□ Fixed Price type Contract- With 
Incentives or Penalties 


Projectized-Project Manager had 
□ most of the essential elements of 
— 1 the Project Team under him 


Cost Reimbursement Type Con- 
j | trad (e g„ cost-plus-fixed-fcc, or 
cost-plus-incentive-fec) 

j | Cost-Sharing Type Conlract 

□ In-House Work Order or Budgetary 
Allocation 

j j Dlher — 

(please specify) 


Fully Projectized-Project Manager 

□ had almost el! of the employees 
who were on the Project Team 
under him 


/<&. 
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Listed below are some of the more common toots and techniques 
associated with Project Management If a particular tool or technique was 
not used, skip the corresponding question For each one used, please 
indicate on the respective scales. 

-the extent to which the tool or technique was used in managing the 
project, and 

-the value of the tool or technique in contributing to the attainment 
of the goals of the Project 


Bar charts, Gantt 
charts, or milestone 
charts. 


Network systems for 
schedule and/or cost 
control (c.g., PERT, 
CPM, PERT/COST, 
etc,) 


Work breakdown struc- 
ture concepts and pro- 
cedures (e,g_, work 
package matrices). 


Extent Used 


Vary Uttla 
Extant 

1 1 M 1 

Small 

Extent 

i i i i 

Some 

Extant 

Mil 

Considerable Great 
Extant Extent 

t ii i I ii m 1 

Among 

Least 

Valuable 

1 II II 

Below 
Average 
In Valua 

III 1 

Value 
About 
Average 
In Value 

l 1 l l 

Above Among 

Average Most 

;n Valua Valuable 

U uJ 1 1 1 1 1 

Vary Llttlt 
Extant 

-I I i i 

Small 

Extent 

l l l l 

•xtent Usee 

Some 

Extant 

i i i i 

Considerable 

Extent 

_l .1 i l 

Great 

Extant 

Mill 

Amatif 

Least 

Valuable 

1 LLLL 

Jalow 

Average 

n Value 

Jill 

Value 
About 
Average 
n Valua 

Mil 

Above Amonf 

Average Most 

n Value Valuable 

i i i i I ii m 1 

Very Little 
Extant 

i l i l 

Small 

Extent 

l l i l 

Extent Usei 

Some 

Extant 

j mi 

Considerable 

Extant 

Mil 

Great 

Extent 

Mil! 

Amonf 

Least 

Valuable 

1. 1 1 1 1 

Value 

Below About 

Average Average 

n Value In Value 

-i i i i 1 i i i i 

Above 
Average 
n Value 

J-l i 1 

Among 

Host 

Valuable 

i i i i i 


Systems management 
concepts and proce- 
dures (e.g., systems 
analysis, life cycle 
planning, systems engi- 
neering, configuration 
management, etc.). 


Extent Used 


Very Little 
Extent 

l 1 1 1 

Small 

Extant 

ill 1 1 

Some 

Extant 

i ! ii i 

Considerable Great 
Extent Extant 

iJ 1 11 1 1 M 1 1 1 



Value 



Among 

Below 

About 

Above 

Among 

Least 

Average 

Avera«« 

Average 

Most 

Valuable 
1.1 1 1 

In Value 

1 1 l l 1 

In Vain* 

jJ-I-LI 

In Value 

1 1 l l l 

Valuable 

i 1 i i i i 1 


Operations research 
techniques (e g., Unear 
programming, simula- 
tion, etc ). 


Extent Used 


Very Little 
Extent 

Small 

Extant 1 

Some 

Extent 

Considerable Great 
Extent Extant 

i i i 

III l 1 

Mill 

1 LI. 1..I. ; 

ii l i 

ii i i 

Among 

Least 

Valuable 

Mil 

Value 

Below About 

Average Average 

In Value In Value 

l l l l 1 i l i i 

Above j 

Average 1 

in Value i 

J 1 U. 

Among 

Host 

/aluable 

.1 1 II 1 


vary Lima Small 
Extant Extant 


Extent Used 

Soma Considerable Graat 

Extant Extant Extant 


1111:1 I I I 1 I I I I 1 I I I I i I I II 


Status and/or progress 
reports. 


Among 
La* it 
Valuable 


Oatow 
A vara | a 
In Value 


Value 
About 
Average 
In Valua 


Abo** Amonf 

Avaraia Moit 

In Valua Valuable 


JLL-1-.L- 


..I 1.1 .J.1... U JLL 


-II I I 
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How frequently were status and/or progress reports prepared*? 


From the Project to the Parent Organization 

□ Weekly O Monthly □ Quarterly □ Semi-Annually □ Annually 

□ Other 

From the Project to the Client Organization'* 

□ Weekly □ Monthly Q Quarterly □ Semi-Annually Q Annually 

O Other 

(plose Specify) 


After formal reports 
were submitted 
to the Parent Organ iia- 
tfen, how often did the 
Project Teem receive 
feedback from the 
Parent Organization’ 


Atmoil Seldom SomolJmei Uiuilly Almotl 
Never Alwev* 



After forma! reports 
were submitted to the 
Client Organization, 
how ofltn did the Pr- 
oject Team receive 
feedback from the 
Client Organization’ 


Almost t StJtJom Sofflitimu Usuiliy Atmwt 

Afwiy* 



•Please note that there is always a Client Organization. Please answer all 
the Client questions, even though the Client is internal lo the Parent 
Organization. 
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Whcn the effort was initiated, to what extent was it considered 
necessary to advance the state-of-the-art to meet the objectives of the 
project? 


Advance in State-of-the-Art 


v«r r Unit A LIU!# Sum# Ctmildartbli A Or#»t o##I 



When this project was initiated, how much experience dtd the Parent 
Organization have with projects of similar scope? 


Experience with Scope of Project ' 


v#ry Llttl# A Util# Sum# Conildaubu A Gr#at 0#»l 



Was this project effort smaller or larger in scale than most projects with 
which the Parent Organization has been involved’ 


Much Somcwha About Sotmwfut Much 

Smilttf Av*r*f# L*r**r 

ir: Sc*l« in in 5e#t« in Seal* 
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Listtd below are a' number ol conditions, skills, services, etc that may 
have contributed directly to the effective performance of the Project 
Team Please rate the adequacy of each of these conditions, skills, and 
services during the life of the project with respect to effective 
performance 


Vety Fairly Fairly More Thao 

inadequate Inadequate Adequate Adequate 

The Project Manager's 
technical skills. 


The Project Manager’s 
administrative skills 


The Project Manager's 
“human skills”. 


The capability of the 

Project Team, 


The sense of mission 
pervading the Project 
Team. 


The commitment of all 
personnel bn the Pro- 
ject Team to fulfilling 
project goals within 
time and resource 
limits . 


The physical facilities 
allocated to the project. 


I l>M I I 11 I I I I I t 1 1 11 I 1 I 1 I I 


1 '1 1 1 

1 1 1 1 

IMI 

1 l II 

1 1 II 

i 1 1 1 -1 

Mil. 

1 1 II 


II 1 1 

1 I'll 1 

Mil 

IMI 

II l l 

II 1 1 

1 1 1 1 1 

Mil 


l l M 

II 1 1 

II 1 1 

1 1 l.l 

1 II 1 

l .M i 

II 1 1 

[111 

1 1 1 1 

JLL1-L 

Mil 

IMI 


Were project-related decisions made at the most appropriate level 
within the overall organization 0 


Usually at Level* 
Appreciably Higher 
Than Where Moil 

Appropriate 


Tendency for 
Decision* lo be 
Made Higher Than 
Where Moil 
Appropriate 


I I I i 


Tendency for 
Decision* to’be 
Made at Their 
Mo*t Appropriate 
Level* 


l i i i 


Tendency for 
Decision* lo be 
Made at Level* 
Lower Than Where 
Most Appropriate 


i i i i 


The bulk of project-related decisions were made 


Oy the By the 

Project Manager Project Manager 

At Level* in Conjunction In Conjunction By the 

Above the With his By the With the Project Project 

Project Manager Superior Project Manager Team Members 'Team Member* 


1 l 1 I I I— I- 1—1— I- t I 1 I I I I 1 I 1 I I I I 


To what extent dtd the key Project Team members participate in the 
following processes'* 


Decision Making 


Major Problem Solving 


Setting Schedules 


Setting Budgets 


To a To a 

Very Little Small 
Extent Extent 


To Toi To a 

Some Considerable Very Great 

Extent Extent Extent 


I I I M 1.1 \ I I I I I I I I I I I I I M I • 


IMI 

1 1 l-l 

1 1 II 

IMI 

il II 

II 1 1 

II 1 1 

1-1 1 1 

l.l 1 1 

II l 1 

1 l-l-l 

IMI 

1-1 1 1 

1 IJLL 

Mil 
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A Project Manager's Jorwol authority can diflcr from his influence 
Even |( the Project Manager did not possess the format authority to make 
certain decisions, lie may have been among the mosl influential 
Contributors to these decisions Conversely, a Project Manager could have 
had considerable formal authority, but he could be among the least 
influential contributors io the decision process. 

flow much jormul authority am! influence du! tlw Project Manager 
ivavc over each of the following decisions’ 


Relaxing technical 
performance require- 
ments or specifications 7 


vt ty Utm 
Authority 


Formal Authority 

auttti .Som«, Cam*0»r*we ACfcwl 0**1 

Authority Authority Authority ct Authority 


I I . . L1. 


i_Li 1 M I i 1 UJ-JL 




Amort? 

Liait 

Influential 

l_l_L...l .1 


Influence 

fitiow AOOUt 

Aririt* A*«rl»* 

in intiu«nc* in *nft«#nc« 


i- 1 i i I i i 1. 1 


Above 
Aver *9* 
in tnUu«»Ke 


Mil 


Among MmI 
Influential 



Formal Authority 



y«ry Llltl* 

Authority 

A UttlK ! 

Authority J 

»©m« < 

authority i 

;on»t4f*r*b*l A Great D#*P 
authority AolhoJtty 

i l 


Mil 

1 M 1 1 1 

i i i J 

JJJUL 

1 1 UjJ 

Selecting key Project 
Team pcricmnel * 

Amon? 

L*iit 

Influnnilil 

fi*lovv 1 

Av»r»l* 
in influence 1 

influence 

About < 

Av«r*9* J 

In lnffu*n<* 1 

| 

ftbovi 
r.w*n#» 
in influ«nc# 

Among MOft 
ltnflu*n«jt 


1 i i M 

1 1 M 1 

LI 1 i ,L 

i-l. L.LL 

i 1 M 1 1 


Forma! Authority 

Very Ullli n U»t Some con<M*r«M» A O'Mt D**l 

Authority Authority Authority Authority ot Authority 

i i i i 1 1 i m i i i irii li .i.i i 1 1 u.'JlJ » 


Formal Authority 

w,, v Sm ,n Sort* convderible'A Greet Oral 

Authority Authority Authority Authority o! Authority 


..I U L 


I 1 11 I I I I Ll I I I I..I. LLU 


Selecting sub- 
contractors* 


Amen? 

Ullt 

influential 

1 1 LU 


Bitovr 
l» tnftu«ne* 

■Lulu 


Influence 

About 

Aver***, 

to t *««««♦ 

j 1 , 1 l-L 


Abo*# 
Avt'*e* 
in fntt«*sc* 


Amon? Mott 
Influential 


i i, l 1 


J 


Attthormng overtime in 
support areas 7 


Amon? B«low 
InfJuantiil In InffcMMft 


I 1 I . LiJ-LLi. 


Influence 

'About Abov* Amort? Wo« 

A v«r»8* influinliai 
In influence in inhutne* 

1 i i i i L..,ij -lLujll 


Au(hori2ing subcon- 
tractors to cscecd 
original budgets or 
schedules 7 


Authority 6 Authority Authority Authority oi Authority 


Formal Authority 

ConMderaUte A Or«»l Deri 


ULL 


! I.i i 1. i i L l 1 M I i i i (iN I I 1 


Influence 

Among Below About Above 

Lent Avenge Average Average 

influenllel in mllueoee In lettuente In mftuenoe 


Among Molt 
tnlluential 


iiMlinil.mil i-i-i 


i 1 i i i i. 


Formal Authority 

. i ttl . A * itti# som* eowtdoraftl* A 6 fi« 0 *» 

Authority Authority Authority Authority of Authority 


1U 


t i i 1 1 1 U I I 1 1 i 1 ' { 1 { 1 


Delcnrmung merit 
raises fer Project Team 
personnel 7 * 


Anion? 

U»»l 

,)nfniintl)l 


Lu_ci. 


Influence 

tttlow At-oul Abov« 

Av«f«9* At*r»9* Av*r»*« . 

In tnflutnc* In |ftflirt#W in ln*lu»nc* 


jll„i. i L:u U. 


Amon? Moit 
Inliutntiil 


i i-i-j- - 


I 1 L X 


14 * 
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A Client Contact's • Jormal aiithorin can differ from his mjhtenre l-ven 
if the Client Contact did not possess the fornul authority to make certain 
decisions, lie may have been among the most influential contributors to 
these decisions. Conversely, a Client Contact could have bad considerable 
formal authority, but he could be among the least influential contributors 
to the decision process. 

How much Jormal authority and influent e did the principal Client 
Contact have over. 


Organizations and departments differ in their degree of structure. Some 
are highly structured, with clearly defined roles and reporting 
relationships Others are very unstructured, with ambiguous roles and few 
hierarchical levels. 

To what degree are the following organizations structured? 


Relaxing technical 
performance require- 
ments or specifications 9 


Approving sub- 
contractors? 


Authorizing budget 
overruns 9 


Formal Authority 


Very Little A Little, 
Authority Authority 

1 i i i i 1 i i i i 

Some 

Authority 

1 1 i r i 

Considerable 

Authority 

E 1 1 1 1 1 

A Great Deal 
of Authority 

Mill 

Influence 

Among Below About 

Least Average Average 

Influential in Influence in Influence 

1 1 1 1 1 1 Li i 1 1 l L I 1 

Above 
Average 
in Influence 

1 M 1 1 

Among Most 
Influential 

1 i ii i 1 

Foi 

Very Little A Little 
Authority Authority 

1 _1_LI 1 1 1 1 1 1 

mial Authority 

Some Considerable A Great Deal 

Authority Authority of Authority 

1 i i i i 1 i i ii 1 ii i i 1 

Among Below t 

Least Average i 

Influential In Influence 1 

1 i i i i 1 i i i i 

Influence 

M>out / 

Average / 

n Influence 1 

Mill 

*bov* > 

Vverage 1 

n Influence 

J_l U 1 

\mong Most 
nfluenlial 

Mill 

Fo 

Very Little A Little 
Authority Authority 

1 ! 1 1 1 1 1 1 1 1 

rma! Author 
Some < 

Authority i 

i i i i 

ity 

Considerable A Great Deal 
Authority of Authority 

Mil 1 1 1 1 i 1 

Among Below 

Least Average 

Infleuntial In influence 

1 1' 1 M i 1 1 1 1 

Influence 

About i 

Average ( 

In Influence 1 

i i i i 

Above 
Average 
In Influence 

1 J-LL 

Among Most 
Influential 

-i i i 1 


Highly Vary 


I he Parent 

Struciureo 

Structured 

> 

Unstructured 

Unstructured 

j 

Orgamzalion 

HI! 

JLLL.1- 

-1 1 1 

i 1 ll i i 

l l l 1 1 


The Project Team 


Highly 

Structured Structured 


V«ry 

Unstructured Unstructured 


U~LI. l l I I I I I I I I U I II I I I I 


In terms of degree of structure, how different from each other were the 
groups or departments in the Parent Organization which were directly 
involved in this project? 


Llttll 
or no 

Olfltr«nc« 


Quit* a 

Bitot 

Difference 


A Creat 
Deal of 
Differs net 


A Very 
Grot Dell 
of Difference 


i i i i i i i i i 


-i i i I i i i 


ll f l 
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What point on the scale be.sl describes the relations between or among 
the different organizations or individuals associated with the project" 


Among the various 
contributing depart* 
merits within the farerrt 
Organization. 


Between the Project 
Manager and managers 
of contributing depart' 
merits withm the Parent 
Organ iiat ton. 


Between the Project 
Manager and the prmci- 
pal Client Contact. 


Between the Project 
Manager and tus supe- 
rior in the Parent 
Organization. 


Between the Project 
Manager and the princi- 
pal public officials 
with whom he had to 
work. 


Almost BtliirThsn Avtrtg* S«m*whil Almost 

Full Avtrin Sound of i Compel* 

Unity ft«l*0ont enough TO Bf«kduWfn prtakdown 

Get By In Reblions in RetjUons 


I I I I I I I I I I I ! II 1 i I I I I I I i J 


I III I I 1 I I I t Mill Hill LI 


1 1 1 M 1 

1 Li ill l.l , i 

: 1 t t l i 

1 

i i -i- i .l 

till! 

1 II 1 

1 1 II 1 

i 1 1 1 1 l 

i i i i i i 

inn 

Ll,1 1,-L. 

1-1 I...1 1 

1 1 u, i 

J-lJL-jJ 


Different groups and organizations handle conflicts and disagreements 
in various ways Using the code letters given below, please indicate your 
impression ol the most frequent and the next' most frequent way m which 
conflicts were handled during the project within the groups indicated In 
the right-hand column. 


Code Letter 

S - Smoothing over differences by working to maintain harmony. 

F — Forecfut decision-making by the most senior or most powerful 
person or persons involved. 

C — Compromise. Finding a middle ground which “splits the difference” 
between contending factions. 

O — Open Confrontation of the aspects and causes of disagreement by 

those involved until concensus was reached. 

W - Withdrawal front conflicts Confltcls and disagreements tended rtoi 

lo be expressed. 

Most Frequent Next Most 
Method Used Frequent 

Method Used Location of Conflict 


Withm the Parent Organization m genera!. 


Within the Client Organization in genera!. 


Withm i he Project Team. 


Bel wen the project Team and the 
Parent Organization 


Between the Project Team and the 
Client Organization 
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Pleaie indicate the degree o( difficulty experienced by the Project 
Team with respect to the following 

c 

Coordinating with the | 

Client Organization. [ 

(tty Lit It* e 
itmcuity c 

i i til 

t Little Some eoniM»r*bli A Grwt D«at 

mricuity DiMlcwIty of tjffncwity 

i i i i-l i i ' i 1 m i j 1 l ii i 1 

\ 

, C 

Defining the goals of t 

the project m clear, j 

measurable terms 1* 

'tty LttUc / 
UHlcuity i 

j i i 1 1 

t Little 5 

imiCMtty t 

. 1 •! 1 1 1 

om* C 

Uffieuity c 

on tea •nine A Greet Oe»i 
lime vity or oithctiny 

1 1 1 > ! M 1 1 1 

Coordinating with the | 

Parent Organization. 1 

i m 

M t 1 1 M M 1 I l.l 'll 

Mill 

Obtaining the necessary 
Parent Organization | 

aomovals to initiate the 1 

iiii! 


1 t T 1 I 

1 1 1 I t 

Mill 

Coordinating among 
Project Team members. 

I....*— * 

Mill 


,1 i uJ 

i i i i l-i 

project. 

1 1, 1 i 1 1 

1 JLLJ — L 





Obtaining the necessary 
Gienl Organization j 

funding approvals to : 




. 

I 

Frce/mg the design on 
schedule. 

Mil II LI 1 1 I_1 - . 1 IlI-L 


tiiil 

Mill 

MM 

t t.M i 

J.i 1 jj 



begin the projcct'cffort, 





Maintaining rapport 
with the Parent 

fWmiynl mn 

inn' 

1 1 i i 1 M 1 1 1 M 1 i 1 

I..I 1 i.,1 

Meeting the technical 
requirements of the 

Mil 

1 1.1 1 

Mil 

MM 

1 M I 1 



project. 





Maintaining rapport | 

with the Client | 

Organization. 1 

Maintaining good rela- 

1 M 1 1 1 1 1 1 1 1 1 1 1 I. I I- 

L. L I...J 

Meeting the project 
schedules, | 

Mil 

! t- i i i 

MM 

i 1 1.1—1 1 

L 1.1-LlJ 


1 1 1 

| 






tions with neighbors in 
the general area of the 

Inn 

Mill III IIIIH ...1 

1 ,1 1 1 L 






projec 1 site. 


Slaying within the 
original, project budget. 

1 M 1 1 

hi f i 

1 1 1 I 1 

1 1 1 1 1 

...[. i s J 

Maintaining good re la* 

1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 11 II 

1 LLLL 






uons Vf»*xi local gtivL.[pj- 


Obtaining and keeping 
competent people on 
the Project Team. 

1 1 1-1 1 

lull 

LlLXJ- 

i 1 1 li 


menl officials. 

Maintaining goad rctn- 
Iions with the general 

1 i i t i 

1 t m 1 1 i l l l 1 1 1 1 L 

1 U l -L 





punuc, f 


Obtaining sufficient 
funding to compete 
the protect. 

1 1 M 1 1.1 LLI. 

l 1 11 1. 1. 

l-l.. LI— L 

1 M 1 1 1 

Closing out the project 
effort. 

1-I.JULL 

1 M 1 l' 1 1 II 1 1 1 LI L 

. , LLLL 
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How much iob 
insecurity ujs generally 
attributed to partici 
pation on this Project 
Team? 


Very Little A Little Some Considerable A Great Deal 



To what extent did this 
project remit m a build- 
up of new capabilities 
for future use by the 
ftirent Organization? 


To a To a To To a To * 

Very Little Small Some Considerable Very Great 

EKlent Extent Extent Extent Extent 



To what extent was top 
management of the 
Parent Organization 
consistently enthusias- 
tic about, and commit- 
ted to, the project? 


To a To a To To a To a 

Very Little Small Some Considerable Very Great 

Extent Extent Extent Extent Extent 



To what extent was the 
organizational structure 
of the project revised 
throughout the life of 
the project 0 


To a To a To To a To a 

Very Little Small Some Considerable Very Great 

Extent Extent Extent Extent Extent 



To what extent was 
that portion of the 
genera] public, which 
was familiar with the 
project, enthusiastic 
about it? 


To a To a To To a To a 

Very Little Small Some Considerable Very Great 

Extent Extenl Extern Extent Extent 



To what extent did 
controversy arise as to 
the environmental 
impact of the project 7 


To a To a To To a To a 

Very Little Small Some Considerable Very Great 

Extent Extent Extent Extent Extent 



-II- 


If any articles regarding 
the project appeared in 
newspapers or maga- 
zines (not house 
organs), was the cover- 
age generally favorable 
or unfavorable 7 


How much do you agree or disagree with each of the following 
statements'* 


The project was too 
encumbered by legal 
rcstncticns 


Governmental '‘red 
tape” caused many 
delays. 


The original cost esti- 
mates were much too 
optimistic. 


Top management of the 
Parent Organization put 
too much “pressure” 
on the project 







Neutral 


Strongly or Mixed Strongly 

Disagree Disagree Feelings Agree Agree 



Very Neutral or Very 

Unfavorable Unfavorable Unbiased Favorable Favorable 
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How much do you agree or disagree with each of the following 
statements? 


Neutral 


AU things considered, 
the project was a 
success. 

Strongly 

Oissgnt 

1mm 

Disagree 

1 1 It l 

or Mixed 
Feeling* 

1 l l il 

Agree 

1 i i i i 

Strongly 

Agree 

i i i i 

The public became too 
involved in the project. 

1 1 1 1 1 

• l i i r 

i ii i 

Mil 

iiii 

Too many government- 
al agencies were involv- 
ed in the project. 

-1.1 1 [ 

-i i i i 

M II 

1 1 11 

m i i 

Too much politics was 
involved in the award 
of this project 

The competition to 
obtain this project was 
“cutthroat.” 

II 1 1 

| i 

Mil 

i l i i 

1 1 1 1 

Mill 

MII 

M 1 1 

II II 

1 1 1 1 

II II 

The volume of paper- 
work on the project 
was excessive. 

Mill 

-1 1 1 1 

i i ii 

'iiii 

Mil 

Numerous problems 
were encountered be- | 

cause this project was 
significantly different l 

1 l i l 

-Mil 

ill! 

nil 

IIII 


than previous projects. 


Cost estimates for this 
project were intention- 
ally underestimated. 


The Project Team never 
became a true “team ” 


The IVojcct Manager 
knew from the start 
(hat the schedules 
could never be met. 


The Project Manager 
never had enough for- 
ma! authority to do the 
job properly. 


This type of project is 
becoming more and 
more complex in 
today’s environment. 


Extended delays of 
important decisions 
hampered project 
operations. 


Status/ progress reports 
were generally more 
optimistic than war- 
ranted with respect to 
the true status of the 
project 


Strongly 

Disagree 


Neutral 


or Mixed 


Feelings 

JJ-L1 i 

Agree 

L 


Strongly 

Agree 


...1 I I 1 

-l ll l 

II I I 

IIII 

Mil 

ii m 

Mil 

Mil 


Lnl 

.Mil 

1 M 1 

LI. 1 1 

IIII 

* \ 
Jill 

II I I 


1 II 1 

Mil 

IIII 

ii i i 

_.LI 1 1 

. 1.1 1 1 

II 1 1 

Mill 

iiii 

Mil 

Mil 

fill- 

-L-1.1J-] 


£ ft* 
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How much do you agree or disagree with each of the, following 
statements? 

Project Team members 
were often hampered 
by work assignments 
not related to the 
project. 

Alternative back-up 
strategies and systems 
were generally available 
in caseisigmficant prob- 
lems were encountered 
on the project. 

Personal and informal 
relations of key Project 
Team members sup- 
ported the formal 
project effort. 

The Project Manager 
consistently exhibited a 
“get the job done” 
philosophy. 

The project turned out 
to be much more com- 
plex than initially 
conceived. 


The government exerts 
too much control over 
this type of project. 


The procedures for 
controlling and imple- 
menting changes were 
inadequate. 


New forms of coopera- 
tion between govern- 
ment and industry are 
necessary for this type 
of project in the future. 








Neutral 

Strongly or MiK«d Strongly 

OlM«r»« Disagree Fading* Agraa Agraa 
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Please indicate how important each of the following criteria was to the 
PARENT ORGANIZATION: 


Meeting the scheduled 
completion dale. 


Batow. Above Among Mail 

Avaraga In Average In Mott Of Critical Critical 

Importance Importance Important Importance Criterion 



Staying within the 
budget. 



Achieving the specified 
technical performance 
goals. 



Obtaining follow-on 
work. 



Improving the capabili- 
ty of the Parent Organi- 
zation^ perform this 
type of project. 

Please indicate how important each of the following criteria was to the 
CLIENT ORGANIZATION:* 

Oalow Above Among Most 

Avaraga In Avaraga In Mo»t Of Critical Critical 

Importance Importance important Importance Criterion 

Meeting the scheduled 
completion date. 




Staying within the 

budget. 



Achieving the specified 
technical performance 
goals. 



‘Please answer this section even though the Client Organization is internal 
to the Parent Organization. 



Pic jsc indicate how important each of the following criteria was to the 
PROJECT MANAGER: 

Below Abov* Amons Most 

Average In Average in Most Of Critical Critical 

Importance Importance Important Importance Criterion 

Meeting the scheduled 
completion dale. 


During the project's peak activity period, how satisfied were the 
Project Team members with the organizational structure of the Project? 

Neutral 

vary Ois- Fairly DU- or Ml Had Fairly Vary 

taiitfiad satisfied Fadings Satis fled Satisfied 

Mil M I I I [ M I I I II l Mill 


I I M I I I ll I I I 


\ 


Staying within the 




budge 1 . ] ! | | 

11 II l-l 1 1 

-LLI-I.. 

J 1 LL 



In general, how satisfied were the following groups with the outcome 
of the project'' 

Neutral 


How satisfied was the Project Manager with the project planning and 
control system 1 ' 

Neutral 

Very DU- Fairly DU- or Mixad Fairly Very 

satisfied satisfied Feelings Satisfied Satisfied 

I I I I 1 I J_l— 1 LLI-I I I I I I 1 I I I I 1 

Did the end result ol the project adequately fulfill the technical 
performance mission or function to be performed 1 ' 

Very Fairly Fairly Very 

Inadequately Inadequately Adequately Adequately 

-l-l-.l-l I I. I -L i LI I 1 I I I I I 1 I I I I 


Approximately how long did the project last? 

{months) 

Approximately how long was the original scheduled time duration 
for the project? 


The Parent 

Organization. 


The Gient 
Organization. 

The ultimate users, 
recipients, or clientele 
(e.g., the tenants of a 
building, users of equip- 
ment, or recipients of a 
service). 


Vary DU* 

Fairly OU- i 

nr Mixed 

Fairly 

Very 

satisfied 

ill 

satisfied 1 

! III 1 

Feeling* 

l.l i i 

Satisfied 

l i i i 

Satisfied 

1 Mill 


Mil. 


i i i i 

i i i i 

MM 

1 II i 1 

Mil 

i i i i 

i i i i 

1 II 1 

l.l 1 i 

J-LLI .. 

1 1 l 1 

INI 

1-1 


(months) 

What wjs the approximate total cost of the project 0 $ 

What was the approximate original total budget for the project? 


If you did not answer the two preceding questions concerning costs 
because of the confidential nature of the information, please calculate the 
percentage budget overrun for this project, using the following formula. 

Final Total Expenditures 
‘Original Total Budget 


The Project Team. 
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Please indicate the total travel time required (include all walking, 
driving. Hying) from the Project Manager's principal office until in the 
presence of: 


The bulk of the Project Team. 



minutes 


or 

hours 

Die Project Manager’s Superior in the Parent 


minutes 

Organization 

or 

hours 

The principal Client Contact. 


mmoles 


or 

hours 

The project site. 


minutes 


or 

hours 


For the peak project period, please estimate. 

Number of technics! Project Team personnel 

Number of administrati ve Project Team personnel, 

Number of other Project Team personnel. 

What percentage of the total budget of the Parent 

Organization was allocated to the project during tts 

“peak” activity period? 0 

What percentage of the total project budget was 

allocated to external organizations (e.g , subcontractors. 

consultants, etc.)' 1 Jr 




How many times was the principal Project Manager 
replaced'' 


Please indicate that industry with which the Parent Organization is 
primarily associated. 

Agriculture, Forcslry, Fisheries 

□ Mining 
Construction 

□I General Building Contractors 

□ Heavy Construction Contractors 
□Special Trade Contractors 

iMunufacturing 
j {Durable 
j [Nondurable 

j [Transportation and Public Utilities 

□ wholesale and/or Retail Trade 

□ Finance, Insurance. Real Estate 

| | Services 

Government" 

| j Federal 
[□State 

□ Local 

| [other 


(ptehOpeuTv 
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During the past five years, to what extent have there been major 
modifications in the following areas of the Parent Organization.' 


By approximately what percentage has the Parent Organization grown 
(+ or -) in the past five years'.’ 


Very Little 

Small ! 

Some * 

ConiJderable Very Great 


Extent 1 

Extent 

Extent 1 


Products (or services) j 




| 

so,d - Ll.1-1 1 

U J 1 

i i i i 

_J_I 1 1 

1 1 1 II 


Marketing (or distribu- 
tion) techniques. 


Processing, construct- 
ing. or manufacturing 
methods. 


Dollar amount of R&D 
effort. 


Direction of R&D 
effort. 


iii r 

II 1 1 

1 II 1 

1 1 1 1 

1 1 II 

Mil 

I 1 1 1 

1 1 l 1 

Mil 

1 11 1 

_LJ-I. 1 

II i i 

III! 

lilt 

till 

.1 1 M 

J-l i 1 

1 M 1 

Mil: 

-Ml 1... 


Sales 7c 

Assets 7c 

♦ 

Products 7c 

Employees 7c 

Direct Customers % 


Please estimate the following information concerning the Parent 
Organization lor I ‘172: 

Total number of employees 

Total number of line managerial employees 

Total number of staff employees ' 

Total dollar sales $ 


THANK YOU VERY MUCH. 

Approximately what percentage of the Parent Organization's annual 

budget is allocated to Research and Development activities? 7, Please enclose your completed questionnaires in the accompanying 

envelope and mail to' 


Dr. Bruce N Baker 
Project Management Research 
P.O. Box A 1 55 
Campus Mail Room 
Boston College 
Chestnut Hill. MA 02167 




COMMENTS 


Use the space below tor writing any additional comments you have about 
any of the questions m the survey or about any matter not included in the 
survey Hnclose additional sheets if necessary. 
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APPENDIX B 


ITEM LISTING 


1 Project Activity or End Product 

2 Client or Source of Funding 

3 Respondent’s Role 

4 Public vs. Private Project 

5 Competitive Environment 

6 Nature of Contract or Agreement 

7 Project Team Organization 

8 Extent Bar, Gantt, and Milestone Charts Were- Used 

9 Value of Bar, Gantt, and Milestone Charts Were Used 

10 Extent Network Systems Were Used 

11 Value of Network Systems Were Used 

12 Extent Work Breakdown Structures Were Used 

13 Value of Work Breakdown Structures 

14 Extent .Systems Management Concepts Were Used 

15 Value of Systems Management Concepts Were Used 

16 Extent Operations Research Techniques Were Used 

17 Value of Operations Research Techniques 

18 Extent Status and Progress Reports Were Used 

19 Value of Status and Progress Reports Were Used 

20 Report Frequency — To Parent 

21 Report Frequency --To Client 

22 Feedback Frequency — From Parent 

23 Feedback Frequency — From Client 
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24 Initial Importance of State-of-Art Advancement 

25 Parent Experience With Similar Project Scope 

26 Project Larger In Scale Than Most 

27 Project Manager's Technical Skills 

28 Project Manager's Administrative Skills 

29 Project Manager's Human Skills 

30 Project Team Capability 

31 Project Team Sense of Mission 

32 Project Team Goal Commitment 

33 Project Facilities -- Adequacy 

34 Project Decisions at Appropriate Level 

35 Project Team Decision Involvement 

36 Project Team Participation in Decision-Making 

37 Project Team Participation in Major Problem-Solving 

38 Project Team Participation in Setting Schedules 

39 Project Team Participation in Setting Budgets 

40 Project Manager's Authority to Relax Specifications 

41 Project Manager's Influence in Relaxing Specifications 

42 Project Manager's Authority to Authorize Overtime 

43 Project Manager's Influence in Authorizing Overtime 

44 Project Manager's Authority to Authorize Subcontractors 

45 Project Manager's Influence in Authorizing Subcontractors 

46 Project Manager's Authority to Select Team Personnel 

47 Project Manager's Influence in Selecting Team Personnel 

48 Project Manager's Authority to Select Subcontractors 

49 Project Manager's Influence in Selecting Subcontractors 

50 Project Manager's Authority to Give Merit Raises 
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51 Project Manager's Influence in Giving Merit Raises 

52 Client Contact's Authority to Relax Specifications 

53 Client Contact's Influence in Relaxing Specifications 

54 Client Contact's Authority to Approve Subcontractors 

55 Client Contact's Influence in Approving Subcontractors 

56 Client Contact's Authority to Authorize Overruns 

57 Client Contact's Influence in Authorizing Overruns 

58 Degree of Parent Structure 

59 Degree of Project Structure 

60 Difference in Degree of Structure of Parent Departments 

61 Unity Between Parent Contributing Departments (R) 

62 Unity Between Project Manager and Contributing Department Manage: 

63 Unity Between Project Manager and Client Contact (R) 

64 Unity Between Project Manager and His Superior 

65 Unity Between Project Manager and Public Officials (R) 

66-75 {These items served as raw data for computing 
derived variables 186-205) 

76 Difficulty Defining Goals 

77 Difficulty Obtaining Initial Parent Approvals 

78 Difficulty Obtaining Client Funding 

79 Difficulty Meeting Technical Requirements 

80 Difficulty Meeting Project Schedules 

81 Difficulty Staying Within Original Budget 

82 Difficulty Keeping Competent Team Members 

83 Difficulty Obtaining Funding to Completion 

84 Difficulty Coordinating With Client Organization 

85 Difficulty Coordinating With Parent Organization 
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86 Difficulty Coordinating Among Team Members 

87 Difficulty Freezing Design 

88 Difficulty Maintaining Rapport With Parent Organization 

89 Difficulty Maintaining Rapport With Client Organization 

90 Difficulty Maintaining Relations With Neighbors on Site 

91 Difficulty Maintaining Relations With Local Government 

92 Difficulty Maintaining Relations With Public 

93 Difficulty Closing-Out Project 

94 Project Team Job Insecurity 

95 Extent of Parent Capabilities Build-up 

96 Parent Enthusiasm 

97 Extent Project Organization Structure Revised 

98 Extent Project Public Enthusiasm 

99 Extent of Environmental Impact Controversy 

100 FavOrability of Media Coverage 

101 Project Too Encumbered By Legal Restrictions 

102 Government Red Tape Caused Delays 

103 Original Cost Estimates Too Optimistic 

104 Excessive Pressure From Parent Management 

105 Project Was A Success 

106 Public Became Too Involved 

107 Too Many Government Agencies Involved 

108 Too Much Politics Involved In Award 

109 "Cut Throat" Competition 

110 Volume of Paperwork Was Excessive 

111 Project Was Different Than Most 
Cost Estimates Intentionally Underestimated 


112 
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113 Project Team Spirit 

114 Unrealistic Schedules 

115 Project Manager Had Insufficient Authority 

116 This Type of Project Becoming More Complex 

117 Delays In Important Decisions 

118 Progress Reports Were Over-Optimistic 

119 Project Members Hampered By Unrelated Assignments 

120 Back-up Strategies Were Available 

121 Team Members Informal Relations Supportive 

122 Project Manager Had "Get- The- Job-Done" Philosophy 

123 Project Was More Complex Than Initially Conveived 

124 Government Over Control 

125 Procedures For Change Were Inadequate 

126 New Forms of Government — Industry Cooperation Needed 

127 Importance to Parent — Schedule 

128 Importance to Parent — Budget 

129 Importance to Parent — Technical Performance 

130 Importance to Parent — Obtain Follow-on 

131 Importance to Parent — Improve Internal Capabilities 

132 Importance to Client — Schedule 

133 Importance to Client — Budget 

134 Importance to Client — Technical Performance 

135 Importance to Project Manager — Schedule 

136 Importance to Project Manager — Budget 

137 Importance to Project Manager — Technical Performance 

138 Importance to Project Manager — Obtain Follow-on 
Importance to Project Manager — Improve Parent Capabilities 


139 
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140 Satisfaction With Outcome — Parent 

141 Satisfaction With Outcome — Client 

142 Satisfaction With Outcome — End Users 

143 Satisfaction With Outcome — Project Team 

144 Team's Satisfaction With Organization Structure 

145 Project Manager's Satisfaction With Planning and Control 

146 Technical Performance Adequacy of End Product 

147 Length of Project 

148 Scheduled Length of Project 

149 Total Cost of Project 

150 Original Total Budget 

151 % Actual Cost to Budget 

152 Travel Time — Project Manager To Team 

153 Travel Time 

154 Travel Time -- Project Manager To Client 

155 Travel Time — Project Manager To Project Site 

156 Number of Technical Team Members 

157 Number of Administrative Team Members 

158 Number of "Other" Team Members 

159 Peak % Parent Budget Allocated To Project 

160 % Project Budget Allocated To Subcontractors 

161 Number of Times Project Manager Replaced 

162 Parent Industry 

163 Major Modification In Parent's Product Mix 

164 Major Modification In Parent's Market 

165 Major Modification In Parent's Manufacturing Process 

166 Major Modification In Parent's Dollar R&D 
Major Modification In Parent's R&D Direction 


167 
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168 % Parent Budget to R&D 

169 Parent 5-Year Growth — Sales 

170 Parent 5-Year Growth — Assets 

171 Parent 5-Year Growth — Products 

172 Parent 5-Year Growth -- Employees 

173 Parent 5-Year Growth — Customers 

174 ■ Total Parent Employees 

175 Total Parent Line Managers 

176 Total Parent Staff Employees 

177 Total Parent Dollar Sales 

178* Schedule Overrun' 

179* Total Project Team Personnel 

180* Technical-To-Total Team Personnel (%) 

181* Administrative-To- Total Team Personnel (%) 

182* ”Other''-To-Total Team Personnel (%) 

183* Parent Line Managers To Total Personnel (%) 

184* Parent Staff Personnel To Total (%). 

185* Parent Managers To Total Employees (%) 

186* Primary Conflict Resolution Style Within Parent Was 
Goal Oriented 

187* Primary Conflict Resolution Style Within Parent Was 
Socially Oriented 

188* Secondary Conflict Resolution Style Within Parent Was 
Goal Oriented 

189* Secondary Conflict Resolution Style Within Parent Was 
Socially Oriented 

190* Primary Conflict Resolution Style Within Client Was 
Goal Oriented 

191* Primary Conflict Resolution Style Within Client Was 
Socially Oriented 
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192* Secondary Conflict Resolution Style Within Client Was 
Goal Oriented 

193* Secondary Conflict Resolution Style Within Client Was 
Socially Oriented 

194* Primary Conflict Resolution Style Within Team Was 
Goal Oriented 

195* Primary Conflict Resolution Style Within Team Was 
Socially Oriented 

196* Secondary Conflict Resolution Style Within Team Was 
Goal Oriented 

197* Secondary Conflict Resolution Style Within Team Was 
Socially Oriented 

198* Primary Conflict Resolution Style, Team-Parent, Was 
- Goal Oriented 

199* Primary Conflict Resolution Style, Team-Parent, Was 
Socially Oriented 

200* Secondary Conflict Resolution Style, Team-Parent, Was 
Goal Oriented 

201* Secondary Conflict Resolution Style, Team-Parent, Was 
Socially Oriented 

202* Primary Conflict Resolution Style, Team-Client, Was 
Goal Oriented 

203* Primary Conflict Resolution Style, Team-Client, Was 
Socially Oriented 

204* Secondary Conflict Resolution Style, Team-Client, Was 
Goal Oriented 

205* Secondary Conflict Resolution Style, Team-Client, Was 
Socially Oriented 

206* Multifunded Project 


*These items were derived from combinations of the reported 177 
items . 
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ITEM CORRELATION MATRIX 



VAR 

VAR 

VAR 

VAR 

VAR 

VAR 


1105) 

(140) 

(141) 

(142) 

{ 143) 

( 146) 

VARl 1) 

0.006 

0.006 

0.030 

-0.067 

-0.003 

-0.06 9 

VAR ( 2) 

-0.019 

-0.028 

-0.029 

-0.020 

-0.064 

0.008 

VAR 1 3) 

-0.008 

-0.051 

-0.039 

-0.003 

-0.036 

0.002 

VAR ( 4 ) 

-0.06 1 

-0.072 

-0.085* • 

-0.035 

-0.071 

-0.046 

VAR l 5 ) 

0 . 06 5 

0.017 

0.016 

0.012 

0.060 

-0.029 

VAR{ 6) 

0.02 3 

0.017 

-0.024 

-0.019 

0.007 

-0.033 

VAR ( 7 ) 

0. 107** 

0.080* 

0. 057 

0.020 

0.061 

0.013 

VAR ( 8 ) 

0.037 

0.035 

0.007 

-0.016 

.0.025 

0 .015 

VAR( 9 ) 

0.220*** 

0.235*** 

0.175*** 

0.137** 

0.208*** 

0.148*** 

VAR { 10) 

0.05 7 

0.072 

0.040 

0.079 

0.069 

0.056 

VARl 11) ’ 

0.164*** 

0.236*** 

0.178*** 

0.090 

0.209*** 

0.106* 

VAR ( 12 ) 

0.091* 

0.069 

0.053 

0.002 

0.076 

0.081* 

VAR { 13 ) 

0. 224*** 

0.207*** 

0.187*** 

0.084 

0.222*** 

0.252*** 

VAR ( 14) 

0.096* 

0.087* 

0.045 

0.058 

0.100* 

0.090* 

VARl 15) 

0.142** 

0.097 

0.103 

0.078 

0. 150** 

0.196*** 

VAR( 16) 

0.08 1* 

0.021 

0.024 

0.025 

0.028' 

0.034 

VARl 17) 

0.03 5 

-0.010 

-0. 006 

0.022 

0.033 

0.070 

VARl 18 ) 

0.083* 

0.122** 

0. 1 08** 

0.076 

0.078 

0.075 

VARl 19) 

0.239*** 

0.213*** 

0.200*** 

0.165*** 

0. 163*** 

0.227*** 

VARl 20) 

0.00 0 

0.022 

0.010 

-0.019 

0.039 

-0.064 

VARl 2 1 ) 

-0.007 

-0.023- 

-0.063 

-0.063 

0.023 

-0.035 

VAR (22) 

0.129** 

0.195*** 

0.141*** 

0. L79*** 

0.166*** 

0.173*** 

VAR ( 23 ) 

0. 119** 

0.148*** 

0.113** 

0.103* 

0.098* 

0.111** 

VARl 24) 

0. 118** 

0.098* 

0. 084* 

0.050 

0.071 

0.081* 

VARl 25) 

0.033 

0.052 

0.041 

0.083 

0.029 

0.063 

VARl 26) 

0.046 

0.004 

-0.019 

-0.005 

-0.003 

0.012 

VAR l 27 ) 

0.283*** 

0.279*** 

0.261*** 

0.210*** 

0.232*** 

0.296*** 

VARl 28) 

0.236*** 

0.310*** 

0.259*** 

0.200*** 

0.230*** 

0.195*** 

VAR 129) 

0.253*** 

0.304*** 

0.258*** 

0.228*** 

0.288*** 

0.170*** 

VARl 30) 

0.342*** 

0.327*** 

0.310*** 

0.285*** 

0.370*** 

0.3L4*** 

VAR ( 31 ) 

0.406***- 

0.413*** 

0.376*** 

0.323*** 

0.458*** 

0.336*** 

VAR (32 > 

0.347*** 

0.369*** 

0.315*** 

0.271*** 

0.413*** 

0.304*** 

VAR ( 33 ) • 

0.174*** 

0.164*** 

0.110** 

0.097* 

0.142*** 

0.149*** 

VAR (34) 

0. 183*** 

0.202*** 

0.206*** 

0.159*** 

0.190*** 

0.176*** 

VAR ( 35 ) 

0.177*** 

0.134*** 

0. 144*** 

0.172*** 

0.171*** 

0.121** 

VAR 136) 

0.266*** 

0.271*** 

0.238*** 

0.214*** 

0.257*** 

0.163*** 

VAR( 37 ) 

0. 282*** 

0.230*** 

0.246*** 

0.208*** 

0.242*** 

0.160*** 

VAR (38) 

0. L25** 

0.104* 

0.119** 

0.110* 

0. 137*** 

0.082* 

VAR ( 39 ) 

0. 134*** 

0.154*** 

0.153*** 

0.155*** 

0.183*** 

0.137*** 

VARl 40) 

0.070 

0.054 

0.054 

0.015 

0.077 

0.075 

VAR ( 41 ) 

0. 169*** 

0.156*** 

0.105* 

0.072 

0.141*** 

0.139*** 

VAR142 ) 

0.074 

0.100* 

0.041 

0.106* 

0.046 

0.097* 

VAR ( 43 ) 

0. 182*** 

0 • 162*** 

0.114** 

0.148*** 

0. 183*** 

0.212*** 

VAR (44 ) 

0.089* 

0.054 

0.081 

0.131** 

0.103* 

0.124** 

VARl 45 ) 

0.201*** 

0.142** 

0.172*** 

0.185*** 

0.169*** 

0.180*** 

VARf 46) 

0.126** 

0.141*** 

0.144*** 

0.111* 

0.153*** 

0.117** 

VAR l 47 ) 

0.220*** 

0.219*** 

0.179*** 

0.149*** 

0.203*** 

0.178*** 

VAR (48) 

0.070 

0.045 

0.059 

0.070 

0.043 

0.167*** 

VAR (49) 

0. 195*** 

0.146*** 

0.173*** 

0.185*** 

0. 131** 

0.237*** 

VAR ( 50 ) 

0.021 

0.081 

0.079 

0.108* 

0.080 

0.023 


*p<.05 

**p<.01 


***p<.001 




3-65 
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VAR( 51 ) 
VAR{ 52 ) 
VAR ( 53 ) 
VAR( 54 ) 
VAR ( 55) 
VAR( 56) 
VAR£ 57 ) 
VAR ( 56 ) 
VAR ( 59 ) 
VAR { 60) 
VAR (61) 
VAR( 62 ) 
VAR I 63 ) 
VAR ( 64) 
VAR{ 65 ) 
VARt 76) 
VAR( 77) 
VAR( 78 ) 
VAR ( 79) 
VAR( 80 ) 
VARt 81 ) 
VAR( 82) 
VAR ( 83 ) 
VARt 84) 
VARt 85) 
VARt 86 > 
VARt 87) 
VARt 88 ) 
VAR ( 89) 
VARt 90) 
VA R ( 9 l ) 
VARt 92 ) 
VAR (93) 

V A R ( 9 4 ) 
VAR (95 ) 
VARt 96 ) 
VAR t 97 ) 
VAR (98 ) 
VARt 99 ) 
VARt 100) 
VARt 101) 
VAR (102) 
VARt 103) 
VAR ( 104) 
VARt 105) 
VARt 106) 
VARt 107) 
VARt 108) 
VAR( 109) 
VARt HO) 


VAR VAR VAR VAR VAR VAR 

(105) (140) (141) (142) (143) (146) 

0. 156*** 0.209*** 0.172*** 0.175*** 0. 197*** 0.099* 

0.074 0.069 0.073 0.075 0.044 0.065 

-0.012 0.002 0.068 0.062 -0.002 0.035 

-0.070 -0.072 -0.081 -0.030 -0.114* -0.045 

-0.031 -0.030 -0.009 -0.016 -0.086 -0.063 

0.043 0.047 0.049 -0.003 0.018 0.058 

0.097* 0.068 0.098* 0.075 -0.011 0.079 

-0.131** -0.084* -0.075 -0.046 -0.092* -0.025 

-0.095* -0.089* -0.064 -0.069 -0.075 -0.111** 

0.012 -0.034 -0.001 0.006 -0.025 0.002 

-0.305*** -0.309*** -0.277***-0.228***-0.3 15*** -0.255*** 
-0.313*** — 0 .317*** —0. 272***-0 .287***— 0 .349*** -0.210*** 
-0.309*** — 0.34 0*** — 0. 3 82***— 0. 297***— 0. 320*** -0.257*** 
-0.262*** -0.343*** -0. 215***-0. 144***-0. 277*** -0.146*** 
-0.309*** -0.348*** -0. 292***-0. 249***-0 . 299*** -0.248*** 
-0.207*** -0. 185*** -0. 205***-0. 167#**— 0. 177*** -0.180*** 

-0.039 -0.062 0.003 -0.060 -0.033 -0.097* 

-0.056 -0.081 -0.061 -0.031 -0.L1L** -0.124** 

-0. 189*** — 0. 197*** — 0. 199***— 0. 184***— 0. 158*** -0.204*** 

-0.336*** — 0 . 368 *** -0. 307***-0. 224***-0. 300*** -0.201*** 
-0.311*** -0.381*** -0. 309***— 0 .206***— 0.304*** -0 .164*** 
-0. 244*** -0.256***-0. 219***-0. 167***-Q. 254*** -0.158*** 
— 0. 327**$ —0.330*** - 0. 26 2***— 0 . 1 62 ** *— 0 .311*** -0.273*** 

-0.301*** -0.324***-0. 3 54***— 0. 3 33***-0 . 337*** -0.205*** 
-0.17 8*** -0.232*** -0. 171***- 0. 14 8 ***-0. 230*** -0.143*** 

-0.252*** -0.242*** -0.237***-0.216***-0. 317*** -0.097* 
-0.24 7*** -0.255*** -0. 26 7***-0 . 2 19***-0 .240*** -0.149*** 

-0.274*** -0.295*** -0. 199***-0.216***-0.287*** -0.196*** 
-0.294*** -0.3 52*** -0. 3 96***-0 . 345 ***-0 .353*** -0 .204*** 

-0.104* -0.1 1 L* -0.109* -0. 178***-0. 124** -0.078 

-0.102** -0.116** -0.109** -0.127** -0.065 -0.051 

-0.040 -0.053 -0.055 -0. 222***-0.006 -0.055 

-0.27 8*** -0.268*** -0. 24 1 ***-0.2 29 ***-0.23 1*** -0.130** 
-0.208*** -0.232*** -0. 184***-0. 18 3 ***-0. 199*** -0 .113** 
0.261*** C .228*** 0.197*** 0.152*** 0.205*** 0.162*** 

0.297*** 0.386*** 0.225*** 0.233*** 0.322*** 0.24-4*** 

-0.134*** — 0. 1 36*** -0.1 68***— 0. 079 -0 . 176*** -0 .094* 

0.181*** G. 140** 0.128* 0.158** 0.127* 0.194**=* 

-0.074 -0.099* -0.114* -0 . 166 ***-0 . 143** -0.060 

0.254*** 0.225*** 0.206*** 0.208*** 0.236*** 0.196*** 

-0.223*** -0.198*** -0. 158***-0. 137** -0. 205*** -0 . 1 1 2** 
-0.153*** -0.144** -0. 158***-0. 175***-0. 203*** -0.120** 
-0.346*** -0.337*** -0.260***-0. 143** -0. 283*** -0 .165*** 
-0.142*** -0.122** -0. 122** -0.110* -0.112** -0.061 

1.000 0.654*** 0.611*** 0.518*** 0.646*** 0.559*** 

-0.155** -0.142** -0.150** -0.110* -0. 163*** -0 . 1 59** 

-0.221*** -0.208*** -0. 1 80***— 0. 182***-0 .2 1 3*** -0.128** 
-0.244*** -0.166*** -0. 150** -0. 135** -0 . 1 8 1 *** -0 .203*** 
-0.118** -0.118* -0.059 0.010 -0.114* -0.011 

-0.142*** -0.112** -0. 127** -0.086 -0. 141*** -0 .103* 
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VAR (111) 

VAR 
( 105 ) 

-0. 124** 

VAR ( 112) 

-0.242*** 

VAR( 113) 

-0.37 1*** 

VAR ( 114) 

-0.296*** 

VAR ( 115) 

-0.27 1*** 

VAR( 116) 

-0.062 

VAR ( 117) 

-0.279*** 

V AR ( 118) 

-0.283*** 

V AR { 1 L9 ) 

-0. 156*** 

VAR ( 120) 

0 . 332*** 

VAR ( 12 1 ) 

0.349*** 

VAR { 122) 

0.25 8*** 

VAR ( 123) 

-0. 192*** 

V AR ( 124) 

-0. 189*** 

VAR ( 125) 

-0.275*** 

VAR ( 126) 

-0.207*** 

VAR ( 127) 

0. 144*** 

VAR ( 128) 

0.081* 

VAR ( 129) 

0. 188*** 

VAR ( 130) 

0.048 

VAR { 131) 

0. 131** 

VAR ( 132) 

0. 105** 

VAP { 133) 

0. 112** 

VA R ( 134) 

0. 134*** 

VAR ( 135) 

0. 179*** 

VAP ( 136) 

0. 139*** 

VA R ( 137) 

0.187*** 

VAR( 138) 

0.117** 

VAP( 139) 

0. 130** 

VAP { 140) 

0.654*** 

, VAR ( 141) 

0.61 1*** 

VAR { 142) 

0. 51 8*** 

VAR( 143) 

0.646*** 

VAR ( 144) 

0.293*** 

VAR( 145 )• 

0.314*** 

VA R ( 146) 

0.559*** 

VAR ( 147) 

-0.029 

VAR( 148) 

0.03 8 

VAR ( 149) 

0.054 

VAR( 150) 

0.06 8 

VAR ( 151) 

-0. 144***- 

VAR ( 152) 

0.023 

VAR { 153) 

-0.02 2 

VAR ( 154) 

0.004 

VAR( 155) 

-0.028 

VAP (156) 

-0.010 

VAR ( 157) 

-0.015 

VA R ( 158) 

0.048 

VAP ( 159) 

0.025 - 

VAP { 160) 

0.026 


VAR 

(140) 

-0.167*** 
-0.238*** 
-0.361*** 
-0.289*** 
-0,279*** 
-0.082* 
-0.283*** 
-0.312*** 
-0.130** 
0.327*** 
0.313*** 
0.286*** 
-0.187*** 
-0.144** 
-0.262*** 
-0.152** 
0 . 210 *** 
0.072 
0.226*** 
0.098* 
0.162*** 
0.161*** 
0.120** 
0.190*** 
0.265*** 
0.153*** 
0.225*** 
0.144*** 
0.182*** 
1.000 
0.751*** 
0.554*** 
0.738*** 
0.348*** 
0.356*** 
0.460*** 
-0.093* 
-0.039 
-0.026 
0.004 
-0.126** 
-0.006 
-0.002 
0.009 
•0.014 
0.006 
• 0.001 
0.009 
0.062 
0.022 


VAR 
(141 ) 


VAR 

(142) 


110 * 


VAR 
(143 ) 


VAR 
( 146 ) 


-0. L7 9*** —0.082* 

.2 32*** —0 .116** 

• 407*** -0-. 230*** 
. 265***-0. 170*** 
. 280*** -0.207*** 
.051 -0.001 

.320*** -0.212*** 
.271*** -0.208*** 
. 16 3*** -0 .17 3*** 
.299*** 0.261*** 
.349*** 0.259*** 
.283*** 0.238*** 
. 166*** — 0 .145*** 
. 164*** -0,. 104* 

. 263*** -0 .227*** 
. 175***-0. 116* 
.214*** 0.208***- 


- 0 . 1 86***~0 
-0. 244***~0 . 1 53***-0 
-0. 322***-0.267***-0 
-0. 26 0***— 0 . 1 58***— 0 
-0. 2 32* **-0.1 98 ***-0 
-0.037 -0.051 -0 

-0. 283***-0. 192 ***—0 
-0. 260***-0. 216***-0 
-0.091* -0.119** -0 

0.320*** 0.305*** 0 
0.247*** 0.252*** 0 
0.285*** 0.234*** 0 
-0. l67***-0. 077 -0 

-0. 1 66***— 0. 176***— 0 
— 0.2 7 8***- 0.261 ***-0 
-0.142** -0.169** -0 
0. 178*** 0.166*** 0 
0.123** 0.085 0.071 0.139*** 

0.210*** 0.186*** 0.223*** 0.263*** 
0.093* 0.153*** 0.019 0.069 

0.136** 0.161*** 0.122** 0.079 

0.150*** 0.200*** 0.204*** 0.215*** 
0.106** 0.108* 0.073 0.102* 

0.218*** 0.217*** 0.204*** 0.249*** 
0.237*** 0.214*** 0.276*** 0.243*** 
0.174*** 0.L98*** 0.127** 0.167*** 

0.255*** 0.240*** 0.253*** 0.267*** 
0.142*** 0.204*** 0.108* 0.109* 

0.152*** 0.146*** 0.167*** 0.083* 
0.751*** 0.554*** 0.738*** 0.460*** 
1.000 0.676*** 0.676*** 0.497*** 

0.676*** 1.000 0.573*** 0.523*** 

0.676*** 0.573*** 1.000 0.502*** 

0.324*** 0.302*** 0.373*** 0.236*** 
,0.323*** 0.297*** 0.327*** 0.295*** 
0.497*** 0.523*** 0.502*** 1.000 


-0. 116** 

-0.018 

-0.050 

-0.029 

-0.061 

-0.020 

-0.028 

-0.012 

-0.063 

-0.029 

0.031 

0.059 

-0.056 

-0.037 

0.049 

0.075 

-0.106* 

-0.101* 

-0.099* 

-0.104* 

-0.028 

-0.055 

0.025 

-0.023 

0.021 

0.015 

0.016 

-0.053 

0.023 

0.049 

0.004 

-0 .028 

-0.026 

0.013 

-0.037 

-0.057 

-0.021 

0.031 

0.020 

0.007 

-0.013 

0.022 

0.024 

0.011 

0.028 

0.070 

0.036 

0.076 

-0. 027 

0.042 

-0.030 

0.029 

-0.058 

0.020 

-0.029 

0.045 
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VAP (161) 
VAR( 162) 
VA R ( 163) 
VAR ( 164) 
VA R { 165) 
VAR ( 166) 
VAR t 167 ) 
VAR{ 168 ) 
VAR( 169 J 
VAR{ 170 
VAR { 171) 
V AR ( 172) 
VAR { 173) 
VAR { 174) 
VAR { 175 ) 
VAR ( 176) 
VAR ( 177) 
VARC 178) 
VAR { 179) 
VAR { 180) 
VAR ( 181) 
VAR < 182 ) 
VAR ( 183) 
VAR ( 184) 
VAR (185) 
VAR ( 186 ) 
VAR ( 187) 
VAR ( 188) 
VAR ( 189) 
VAR ( 190) 
VAR { 191) 
VAR ( 192) 
VAR ( 193) 
VAR ( 194) 
VAR ( 195) 
VAR ( 196) 
VAR ( 197) 
VAR( 198) 
VAR { 199) 
VARC 200) 
VAR ( 20 1 ) 
VAP ( 202) 
VAR( 203) 
VAR { 204) 
VAR< 205) 
VAR{ 206) 


VAR 

VAR 

VAR 

(105) 

(140) 

(141) 

-0. 106** 

-0.105* 

-0.112* 

0.051 

0.090* 

0.043 

0.006 

0.075 

0. 078 

0.09 2* 

0.166*** 

0.09L* 

0.075 

0.097* 

0. 096* 

-0.026 

0.087 

0.026 

0.056 

0.116** 

0. 054 

0.054 

0.102 

0. 056 

0. 064 

0.041 

0.010 

0.075 

0.065 

0.014 

-0.034 

0.028 

-0. 001 

-0.025 

0.029 

0.032 

0.042 

-0.039 

0. 024 

0.071 

0.074 

0. 070 

0.04 0 

0.051 

0. 036 

-0.021 

-0.055 

-0. 062 

0. 126* 

0.080 

0.090 

-0.249*** 

-0.253*** 

—0.22 3*^ 

0.042 

0.048 

0.013 

0. 074 

0.019 

-0.001 

-0. 102* 

0.012 

-0.036 

-0.022 

-0.025 

0.019 

0.06 4 

-0.067 

-0. 063 

0.027 

0.002 

-0.009 

0.053 

-0.042 

-0.048 

0.053 

0.021 

0. 066 

0.017 

0.012 

0.05 7 

-0.001 

0.023 

0.06 7 

0.043 

0.035 

0.028 

-0.003 

-0.011 

-0.026 

0. 104* 

0.082 

0. 077 

-0.007 

0.042 

0.054 

-0.074 

-0.053 

-0.068 

0.028 

-0.007 

0.001 

-0.007 

0.06C 

0.022 

0. 034 

0.055 

0. 033 

-0. 013 

-0.035 

-0. 023 

0.015 

0.006 

0.013 

0.036 

0.065 

0.048 

0.027 

0.021 

0.082 

0.017 

0.016 

0.008 

-0.036 

-0.060 -0.060 

0.010 

0.030 

0.010 

0.029 

-0.063 

-0.079 

-0.018 

0.019 

0.077 

-0.029 

-0.058 -0.045 


VAR 

VAR 

VAR 

(142) 

(143) 

( 146) 

: 0.000 

-0. 096* 

-0.029 

-0.010 

0. 102* 

0.011 

0.051 

0.012 

0.014 

0.044 

0.081 

0.075 

0.091 

0.015 

0 .066 

0.013 

0.020 

-0.004 

0.035 

0.057 

0.066 

0.132* 

0.072 

0 .0 8.7 

-0.034 

0.059 

0.108* 

0.026 

0.099 

0.121 

0.041 

-0.013 

0.042 

0.030 

-0.003 

0.040 

-0.072 

0.002 

0.143* 

0.046 

0. 086 

-0.011 

0.042 

0.039 

-0.039 

0.016 

-0.018 

-0.139* 

-0.045 

0.059 

0.046 

*— 0. 164***-0 .213***— 0.124** 

0.065 

0.054 

0.059 

0.045 

0.016 

0.038 

-0.039 

-0.014 

-0.089 

-0.024 

-0.008 

0.007 

-0.051 

-0.072 

0.022 

-0.014 

0.040 

0.021 

-0.070 

0.001 

0.025 

-0.009 

-0.013 

0.056 

0.099* 

0. 082* 

0.051 

0.064 

0.018 

-0.011 

0.048 

0.001 

-0.0 0 3 

-0.044 

-0.010 

0.009 

0. 101* 

0.038* 

0.045 

0.023 

0.006 

0.020 

-0.088 

-0.014 

-0.017 

-0.042 

-0.008 

0.028 

0.032 

0.063 

0.007 

0.017 

0.062 

0.003 

-0.071 

-0.051 

-0.047 

-0.011 

0.008 

-0.017 

0.118** 

0.076 

0.054 

0.075 

0.066 

0.082 

-0.032 

-0.064 

-0.049 

-0.084 

-0.06? 

-0.032 

0.027 

0.044 

0.023 

-0.059 

-0.025 

0.013 

0.050 

0.057 

0.076 

-0.035 

-0.026 

0.059 



APPENDIX D 


FACTOR 'LISTING 


1 Coordination and Relations* 

2 Legal Political Environment 

3 Project Manager’s Authority and Influence 

4 Strategic Change in Parent 

5 Success Criteria Clarity and Concensus 

6 Parent 5 -Year Growth (R) * 

7 Task (vs. Social) Orientation — Primary 

8 Size of Project 

9 Systems Approaches 

10 Initial Over-optimism and Conceptual Difficulty 

11 Bureaucracy 

12 Client Contact's Authority and Influence 

13 Internal Criteria 

14 Size of Project Team 

15 Social (vs. Task) Orientation — Secondary 

16 Private (vs. Public) Project 

17 Perceived Success of Project (R) 

18 Project Manager's Spatial Distance 

19 Public Relations Environment* 

20 Parent Size 

21 Project Team Decision Participation (R) 
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22 Initial Over- optimism and Conceptual Difficulty* 

23 Success Criteria Clarity and Concensus* 

24 Parent Size* 

25 Parent 5-Year Growth 

26 Private (vs. Public) Project* 

27 Public Relations Environment 

28 Bureaucracy* 

29 Strategic Change in Parent (R) * 

30 Internal Criteria* 

31 Competitive and Budgetary Pressure 

32 Ease, of Coordination 

33 Project Manager's Spatial Distance* 

34 Difficulty Coordinating With Client 

35 Undefined* 

36 Project Uniqueness, Importance and Public Exposure (R) 

37 Legal Political Environment* 

38 Undefined* 

39 Start-up Difficulties (R) 

40 Perceived Project Complexity (R) 

41 Buy-in Strategy (R) 

42 Coordination and Relations 

43 Project Manager's Authority and Influence* 

44 Task (vs. Social) Orientation* 

45 Control Techniques* 

46 Client Contact's Authority and Influence* 

47 Size of Project Team (R) * 

Undefined* 


48 
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49 

Networking Techniques 


50 

Perceived Success of Project* 


51 

Size of Project* 


52 

Cost and Schedule Overrun 


53 

Adequacy of Project Structure 

and Control 

54 

Internal Capabilities Buildup 

(R) 


*As explained in Section 4.3, these factors are redundant and 
were not included in further analysis. 
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